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PREFACE 


Of the many important branches of Hie textile industry that 
which deals with the finishing of fabrics has received the least 
attention from thost^who have written on textile subjects, and 
hence the publication of the present volume. 

That there is need of such a work as the present one is 
proved by the numerous enquiries which have been made from 
time to time by students, and also by these who are more 
intimately acquainted with the subject. 

A large part of this Vvork appeared in serial form from 
1907 to 1915 in The Textile Manufacturer, but during this 
period several innovations in finishing weic made, and those 
which are considered by the author to be the most important 
have been introduced into the book ; in addition, several of 
the original drawings have been discarded and replaced by 
new ones, while others have been altered in order to bring 
‘ the work up to date. 

There are altogethci» 390 illustrations in 255 figures, and 
46 of the latter were made by Mr T. Milne, \^ho was associated 
with me in the earlier part of the work. ^ 

The author takes this opportunity of thankjng the machitie 
makers and others who have rendei*cd valucfble assistance, 
and the publishers and printers for the excellence of their 
work. 

T. WOODHOUSE 


Septtinber 1916 
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THE FINISHING OF 
JUTE AND LINEN FABRICS 


CHAPTER 1 ♦ 

INTRODUCTION 

It is an almost invariable custom to submit a woven fabric, after 
it leaves the loom, to a course or process of treatment which is 
calculated to enhance its appearance and value, and, in general, 
to render it more fit to fulfil the purpose for which it is intended ; 
such treatment, however, may not, in all or even in many cases, 
increase its qualities of durability or resistance to we^r and tear. 
Such a process is generally known by the appropriate and com- 
prehensive title of “ finishing.'’ Jute and linen fabrics form no 
exception to this almost universal rule, and in this work we purpose 
describing the processes of finishing and making-up of these goods, 
and, in addition, illustrating and explaining the various machines 
in use m these processes. We shall also describe the process and 
the principles involved in the bleaching of linen and union fabrics, 
and supplement this by illustrations of the necessary machinery. 

While there is in many instances a striking difference between 
a jute or a linen faljric in fhc “ loom ” or “ rough " condition, as 
compared with the highly finished state, yet tuch cloths, even 
when heavily mangled, retain in a marked degree the characteristics 
which were present in the loom cloth. This is due the fact thaf 
jute and linen fibres have no power of feltinj; togethof like the wool 
fibre, and Hiat, therefore, finishing generally is restricted to the 
flattening of the individual threads of the cloth in a greater or lesser 
degree. Such being the case, the finishing of jute and linen goods, 
neglecting tfleaching, may be considered in many respects a 
comparatively simple process, or rather a number of simple pro- 
cesses, yet it is of sufficient Tmportance to merit a considerable 
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measure of attention from all engaged in the trade. The various 
stages through which ordinary jute and heavy linen fabrics pass 
from the loom to the finished condition are few in number, yet 
many different types and degrees of finish are imparted to them, 
while the machines involved, although generally simple in character, 
are often of huge dimensions, and are, in most cases, excellent 
examples.jof the engineers' skill. 

Since the term “ finishing ” is general, and em])races every 
process through which tlie cloth passes from’^the time it leaves the 
loom until it is ready for delivery, it may be well to indicate the 
chief sub-divisions of the process. Any piece of jute or linen cloth 
which is to be delivered in the piece or long-length form may be 
subjected to all or many of the following jirocesses : ])icking or 
inspecting, cropping, damping, calendering, mangling, measuring, 
crisping, lapping or rolling, and packing,^ In addition to these more 
general processes we may add that, for certain purposes, it may 
be necessary for the fabric to pass through some of the following 
processes : washing, blueing, bleaching, dyeing, stencilling, stiffening, 
weighting, waterproofing and drying. Large quantities of both 
classes of fabrics are so treated, while a considerable quantity may 
require to be cut up into certain defined lengths or sizes, and made 
into useful articles of various kinds. Amongst these may be men- 
tioned tablecloths, serviettes or napkins, doylies, hand and roller 
towels, sheets, mattresses, ticks, aprons, pillow cases and bolsters, 
handkerchiefs, glass and other cloths, dusters, rubbers, toilet 
requisites, and various kinds and sizes of bags, and of covering 
cloths. It is necessary to perform this cutting by hand for those 
cloths which possess a figured or well-defined* pattern, but in the 
case of the plain 6r simple weaves the cloths may be cut and made 
up either ‘by hand or by machine. Similarly, either method may 
*be adopted far bag printing, by which process the name of the 
customer and any otlier desired particulars may be impressed 
in one or more colours on the articles. On the other hand, a cpih- 
paratively small quantity of goq^s may be simply measured and 
made up for despatch without any further attempt at finishing. 

Practically all jute and linen fabrics undergo some form of ex- 
amination subsequent to weaving, in order that any defects occurring 
in the latter process may be detected and remedied by darning or 
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otherwise before the goods are passed over to the finisliing de- 
partments. At this stage the cloth is also picked and cleared of all 
thick places of weft, knots, loose threads, etc., which, if not removed, 
might cause the piece to be damaged during its passage through 
the cropping machine. A large prijportion of the coarser jute goods, 
such as sackings and baggings, is never submitted to this process 
of inspection, nor to the subsequent cropping operation. •Neverthe- 
less, it is most desirable that all pieces should be inspected, whether 
they are afterwards t5*be cropped or not, as careless weavers often 
leave darning needles and other equally undesirable articles in the 
piece, and thus unintentionally cause considerable damage to the 
cloth when it is subjected to tlie heavy pressure of the finishing 
proper. For the purpose of inspection, a good heavy inclined table 
of sufficient length and breadth is usually provided, and the cloth 
pulled over this table by hand, or by mechanism operated by the 
foot. In some cases the cloth is passed over suspended rollers or 
guides, so that, as it descends upon the table, it passes between the 
cloth inspector and a good light, thus showing up defects which 
would otherwise he difficult,, and in certain cases impossible to 
detect. At other times the lo€)m cloth beam is taken direct to the 
measuring machine where the cloth is roughly examined as it passes 
over the table of the machine. Doubtful pieces then undergo a 
closer examination. 
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CROPPING OR CUTTING 

Cropping ok Cutting.— Cropping may be considered as the first 
mechanical operation in finishing, and is usually the first process 
undertaken by a public finisher, fit has for its object, as its name 
implies, the removal, by mechanical means, of all projecting fibres 
from the surface of the fabric. The process is considered essential 
for all the finer classes of the jute goods, such as hessians, tar- 
paulins, fine sackings, etc., and for all linen fabrics. , It results 
in a distinct improvement in the appearance of the cloth, which 
appears much smarter, cleaner, and more lustrous than an un- 
cropped piece of the same make -and quality. f^TThe cropping- 
machines in general use are usually fitted with cither two or four 
cutting spirals, and are therefore known as “ double ” or “ quad- 
ruple ” crofipers. In some few cases three spirals are fitted, and 
hence we have the term “ triple " cropper. In machines fitted with 
two spirals only, both sides of the cloth are cropped once in one 
operation^y/ This may be sufficient if the machine is in very good 
order, but in many cases satisfactory results can only be obtained 
by passing the cloth twice through such a machine. At the second 
run the attendant should be careful to see that the top side of the 
cloth in the first instance is the under side in the second, and that 
the end dl the piece which has just emerged from the machine is 
entered first 'for the second run through. The first precaution 
ensures both kides of the cloth being operated upon by both spirals, 
and therefore more equal cropping, for it is not unusual to find*one 
spiral more effective than the otk*er ; the second precaution has for 
its object the removal of kny curvature of the weft which may 
have been pused by the “ railing ” of the piece during the first 
operation. jTo avoid the labour of removing the pieces from the 
delivery side to the feed side of the machine after the first run 
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through, and also to increase production, two double spiral machines 
are often arranged to work together. . In such a case one machine 
is situated immediately behind the other so that the passage of 
the cloth may be continuous.'^iWhen a " quadruple” 
cropping machine is used it is generally necessary to | I 
run the cloth through once only, since the tour spirals j 
are arranged to crop the cloth twice on each side ^ ! 
during one passage through the machine^>^ 

' '' All cropping maclfipes are constructed yn the same 
general principle, the active apparatus in every case 
consisting of one or more revolving and cutting spirals 
similar to that shown in Fig. i. Each spiral consists 
of a cylindrical metal foundation B of about four to 
five inches in diameter, and qom. or upwards in 
length — the length depending upon the greatest width 
of cloth which the machine will be re(|Uire(l to treat. 

The ends A are reduced in diameter to suit bushes, 
pulleys^ etc. Inrmly secured to this cylinder, and, 
arranged around it in a ver^ open spiral or screw 
form, are eight or ten hard, steel cutting blades, C, 
each about |m. deep and jUn. thick.,,^' Originally 
these blades had plain sides t^s shown at 1 ) (lug. 2), 
and were arranged singly, around the central cylinder ; 
the more modern method is to make them in pairs 
and in channel form, as illustrated at E. These 
blades are then securely fixed to the discs of the 
cylinder B (Fig. i), by bolts D. In addition the blades L 
now have right or l»ft hand file-cut, or over-cut, sides 
as represented by A, B, and C respectively (Fig. 2). L 
A section of a single file-cut blade appears at F. The • j 
excellent results obtained by the use of quadrujjle | 
spirals is chiefly due to the fact that a righ? and a l»ft 
hand file-cul spiral act upon each side of the cloth. This 
arrangement reduces the probabijity of missed fibres almost to the 
vanishing point, and as a result, Messrs Henry Rossell and Co., 
Sheffield, have introduced the ” over-cut ” spiral blade (see C and E, 
Fig. 2). which is a combination of a right and left hand file-cut. 
If a double spiral machine be fitted with blades of the over-cut type, 



Fig- 
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the makers claim that it will cro^ as successfully in one run through 
as the ordinary quadruple machine, and that if the finishing spirals 



of a quadiuple machine are of the over-cut type, results are obtained 
in one operation wliich are equal to twice cro{)ping in the ordinary 
quadruple machine. CEach spiral, with its clothing of blades, is 
arranged to revolve against a jixed blade about three inches broad, 
in. thick, and at least equal to the length 
occupied by the spirals. One side of this blade 
is concaved near one edge, and along its entire 
length, to the circle described by the rotating 
spiral. This concavity or channel is ob- 
tained by the application of oil and emery 
powder to the spiral while the latter is rotated 
at a much reduced speed in the reverse direc- 
tion to the normal. In this manner the spiral 
grinds out a hollow in the fixed blade — fhis 
hqllow portion, therefore, coincides with the 
path of the periphery of th^ spiral. The 
edge of the blade must not be ground down too much, otherwise 
the thin e^ge will be unable to resist the pressure of the spiral 
when it is rotated in the normal or cutting’ direction for the pur- 
pose of cropping. Over-grinding, besides thinning the edge of the 
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blade, results in de- 
ficient cropping, and 
necessitates an early 
regrinding. 

Fig. 3 shows a 
sectional elevation of 
a double spiral crop- 
per made by Messrs 
‘Urquhart, Lindsay cv 
('()., Ltd., Dundee. 
The driving shaft A 
luns at about 320 
revs, per minute, and 
by suitable gearing, 
not shown in the 
figure, rotates the 
pulling and delivery 
rollers D and C at 
a surface speed of 
about 10 yards per 
minute. The surface 
speed of these rollers 
determines the speed 
of the cloth since the 
j)ressing roller D, by 
its own w(aght and 
by suitable spring 
pressure, exerts suffi- 
cient force to enable 
the cloth to be 
gripped by the three 
rollers and to be 
pulled or dra\Yil 
through the machine. 
The pressing roller D 
is covereef with cloth 
in order to increase 
its power of gripping, 





CROPPING PR CUTTING 


9 


and to prevent any slip ; roller C is often covered also for the 
same purpose. The direction taken by the cloth is clearly shown 
by the arrows, and its path by the heavy dark line. 

The cloth is first “ railed ” or tensioned by causing it to pass over 
and under a series of rails, four bemg shown at E in the figure : it 
then passes over the heavy adjustable guide-plate F, and inuuedi- 
ately meets the first or top spiral G, which is driven by an.r>pen lielt 
from the pulley H, in the direction indicated. The cloth then 
approaches the sccorftl^ or bottom spiral J, towards which it is 



suitably guided by projections on the back of the hokha' M of the* 
fixed blade K, and is^nally drawn out of the machine by the tliree 
rollers. The second spiral J is rotated in the direction shown by 
means of a crossed belt from pulley H, and the two fixed blades-* 
K and L are held firmly in their respective positions as shown. 

jAs the cloth passes in front of each sjiiral, the projecting fibres 
are caught between the fixed and moving blades, and shorn off 
the fabric as the spirals revolve, l^ince the cloth is in close contact 
with the spirajs, it is absolutely essential that it should be free from 
lumps, folds, creases, or any slackness, otherwise' the moving blades 
may remove parts of the cloth in addition to the loose fibres. | The 
guide-plate F and the holder M are hollowed out immediately 
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opposite their respective spirals in*order that any thick part of the 
cloth may yield a little during its passage in front of the spirals. 
In spite of this precaution, however, the pieces are often damaged 
by the spirals ; when this occurs the holes are repaired by darning. 
Some firms have a stop-motion to place the belt on the loose pulley 
when any thick places appear, (iuidc-plate F and holder M are 
both adjustable, so that different thicknesses of cloth may be 
equally satisfactorily cropped. The methods of adjusting F and 
M are similar m prmcipje, althougli only tha<. for F is shown ; the 



parts consist of bolts and lock nuts R in projecting parts of the 
frames Q. , • 

yEach spiral is provided with means of vertical adjustment, 
and also ‘with regard to the pressure on the fixed blade. The 
spirals are kept lubricated by well-oiled leathers N which rest upon 
them. The sfiort projecting fibres, known technically as “ caddis/' 
which are removed from the cloth by the top spiral, are caught* in 
the semi-circular continuation o,f the holder M, while those from 
the lower spiral fall to the floor unless special apparatus is pro- 
vided to carry them away as they are cut off the cloth. Tin 
covers Z, fulcrumed at X, prevent ^the caddis from escaping from 
the holder M. 
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also made by Messrs Urquhart, Lindsay and Co., Ltd ; the spirals 
in this machine are driven at both ends. From Fig. 4, which is a 
sectional elevation, it will be seen that the quadruple machine is 
simply an extension of the double cropper illustrated in Fig. 3, 
the extension being a duplication of the spirals and knives, and the 
introduction of suitable rollers U and V to guide the cloth properly 
through 1;he machine. A slightly different method of railing the 
cloth, however, is shown in this figure. The ordinary tension bars, 



supported ‘diametrically opposite each other in two circular head- 
pieces or discs* T ; th^se discs are centred in projecting parts of 
the two end frames Q. The cloth is passed between, the tension 
bars which are then rotated, by means of a handle, into the most 
suitable position for the degree of tension required. The bars are 
then held there by the fixed pawls 3 and teeth in th^ discs T (see 
Figs. 6, 7 and 8). S,crubbers W (Fig. 5) and brushes X, for rough 
cleaning the surface of the cloth, and for effectively raising the fibres, 
are sometimes attached to this machine. The scrubbers consist of 
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rough ropes wound tightly round a wooden beam of the necessary 
length, and the cloth, after being tensioned by the rails S, passes 
between these scrubbers, then between the brushes, and finally 
over the guide roller Y. 

Fig. 6 is a front elevation of the quadruple cropper, and, when 
taken in conjunction with Figs. 7 and 8, which are elevations 
of opposite ends, gives a good idea of the general appearance of 
the machine. In Fig. 6 the spirals are shown partly covered and 
partly uncovered. main drive is shown on the right with the 



belt fork 4 in the off position. The fast and loose pulleys 5 and ^ 
are on shaft 7, whiA also carries four pulleys 8^,9, 10 and ii for 
the spirals near the delivery side (see all views). ’ A similar set of 
pulleys 12, 13, 14, and 15 on shaft 16 drives the spirals neUr the feed 
side. It will be seen that straight belts ly^drive the upper spirals 
G, while crossed belts 18 drive the lower spirals from flanged 
phUeys 19 on the ends of the shafts of the spirals. 

The shaft 16 receives its motion from a broad flanged pulley 20 
on shaft 7 (Fig. 5), and, in order to keep the belt at the proper tension, 
a tension pulley 21 is provided (Figs. 7 and 8).^ The gearing for the 
delivery rollers is seen to the ^gft in Figs. 6 and 8, and to the right 
in Fig. 7. A pinion 22 on shaft 7 drives wheel 23, and the latter 
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conveys the motion to wheel 24. Compounded with wheel 24 is a 
pinion 25, which drives the wheel 26 on the shaft 27 of roller C. 
Roller C drives roller B by the intermediate wheel 28. Two eccen- 
trics 29 and 30, operated by hand levers 31 and 32^, provide means 
for creating a gap between the spirals and the guide-plates or holders, 
for enabling a fresh piece to be entered, or for the increased thick- 
ness whe® the end of one piece is sewn to or connected with the 
beginning of another piece. 

In addition to a rof^iry movement, eaclj Spiral has an end-long 



• Fig. 13. 

• 

movement of about 4 in. along the fixed blade ; this prevents the 
^formation*of ridges m the latter, and also keeps both spirals and 
fixed blades iif better ^rder. This desirable motion is imparted to 
the spirals by 3 cam 33, on shaft 27 (see Figs. 9 and 10), and working 
in conjunction with the lever or arm 34, fixed to shaft 35. Anti- 
friction bowls on the ends of leveas 36 and 37 enter into the grooved 
discs 38, and it is clear thAt when cam 33 oscillates^ arm 34 and 
shaft 35, the desired end-long movement to spirals (r and J will 
result. , 

The grooved cam 33 and the gear wheel T are compounded, but 
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are loose upon the shaft 27. When these are in contact with the 
clutch 39, which is connected with shaft 27 by means of a key and 
keyway, all move together and the cloth is delivert'd by the machine, 
When, however, the clutch 30 is withdrawn, the shaft 27 ceases to 
rotate. This movement is very desirable, tor it is often necessary 
to actuate the d('hvery rollers by hand m order to ]nill damaged 
parts of cloth through the machine. When parts 33 ai;d 30 are 
disconnected, the shaft 27, and therefore the delivery lollers C, 1), 
and B, may be rotated freely in either direction by the liand-whet*! 
40 and quite independently of the further connections ot tlie machine. 



Fig 14. 


It is, of course, und(?rstood that the spirals, if j^^rmitted to run, 
must never be in close contact with the cloth when such operations 
take place. The safer proceeding is to stop the spirafe entirely^ 
by putting the driving belt on the loose pulley 6 (Fig. 

Fig. II shows the general arrangement of, and tffe path of the ‘ 
cl( 5 tti through, a quadruple machine made by Messrs A. F. Craig 
and Co., Paisley. This firm usuaHy arranges for one belt to drive 
a set of two spirals. The belt is tight v^hen the spirals are required 
to cut the cloth, but the latter cease to rotate, ^in virtue of the belt 
being slackened, when the gap is formed for the passage of the ends 
of the pieces. 
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The speed of the cloth through each machine is about the same, 
the surface speed of the delivery rollers varying between nine and 
ten yards per minute. The spirals make from 1050 to 1100 revs, 
per min., a number which, with ten blades per spiral, represents 
appro.ximately 26 to 30 cutting contacts per inch of cloth passed 
through the machine. 


revs, of spiral X number of blades 
delivery^ yds. x 36 ins. per yard 


= cutting contacts per inch. 


The cutting contacts are naturally doubled in the case of a quad- 
ruple cropper^-^' 

Fig. 12 shows several types of rails to be found on cropping 
machines ; it also serves to illustrate different methods of railing 
^the cloth for the purpose of obtaining the correct degree of tension. 
In general, a heavy, stiff cloth requires to be more heavily railed 
than a lighter one, but the proper method of railing for any 
particular cloth can only be determined by experience or by trial. \ 

A good idea of the general structure of a quadruple cropper will 
be formed" from Fig. 13, which shows the delivery sides of two 
machines — the delivery rollers art arranged in different ways. 
Fig. 14 illustrates a row of cropping machines fitted with Messrs 
Matthews & Yates’, Ltd. Cyclone Dust Collecting apparatus. 
Instead of the dust being allowed to fall on to the floor as mentioned 
in connection with Fig. 3, it is drawn through the large pipes and 
tht main duct to a convenient place in which is situated an exhauster 
and separator. Fig. 14 also illustrates the method of utilising the 
full width of the machine when narrow goods have to be cropped ; 
four narrow pieces arc sometimes passed through the machine at 
the same time. 



CHAPTER IH 

I)AMPIN(. 

T)ampin(;. — All jute and linen fabrics, with at least very few excej)- 
tions, are more or less mechanically damped previous to the actual 
finishing operations^; Flax and jute, like other fibres, have a certain 
natural affinity for water, but this hygroscopic property does not 
of itself induce a proportion of moisture in the fabric sulticient for 
its successful treatment during the finishing process. It is therefore 
necessary to add to this natural quantity of water an additional 
amount by mechanical means, in order that the ultimate firmness 
and crispness of the finished article may be assured. A consider- 
able amount of heat is generated in various ways during the actual 
operation of finishing, and if t|iie cloth were treated while holding 
only its natural proportion of moisture, the evaporation would be 
carried to such an extent that thg fibre would approach, and perhaps 
reach, an absolutely dry condition. Cloth, therefore, which has not 
been damped, or which has been allowed to lie too long before 
finishing, and so become* comparatively dry again, has a distinct 
tendency to become limp and flabby. The length of time during 
which pieces should remain in the damp condition will, of course;* 
vary with the class of*fabric, but in all cases sufftcRnt time should 
be allowed to permit of the moisture penetrating the fabric uni- 
lorm^\ Six to eight hours’ time may be sufficient for 4ight and 
medium hessians, but heavy sackings and similar fabrics require * 
a longer interval, and a common and satisfaefory practice for these 
go(?d^ is to damp them towards night, and then finish them next day. 
This arrangement should be particularly attended to in the case of 
striped goods, since, if this class of fabric be finished too soon after 
damping, the coloured yarns may “ bleed,” and thus cause consider- 
able discoloration of the adjacent portions of the cloth. Excessive 
damping should also be guarded against for the same reason. 
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The weight of water added per square yard of cloth must also 
vary with the weight of the fabric, and with the type of finish 
intended. An addition of about 5 to 6 per cent, in weight is, how- 
ever, found to be suitable for a wide range of fabrics, with about 
I to 2 per cent, less in the case of goods intended for mangling, 
or for any calender finish in which little heat is to be used in the 
steam cylinder^>--Since the speed of a damping machine is constant, 
all goods are run through at the same rate ; it is therefore obvious 
that some pi’ovision must be made for regulating the quantity of 
water added. This is provided for in most machines, and the 
required degree of moisture may generally be obtained by running 
the piece once through the machine. For extra heavy damps, 
liowever, it is considered much more satisfactory to reduce the 
flow of water and to run the piece through twice. This method 
ensures a more equal distribution of moisture in the fibres.-'^ 

In general, linen fabrics require less damping than jute goods, 
and a damping machine provided with only one brush is usually 
found to be sufficient for the purpose, and even if there are two 
brushes or their equivalents, the piece is almost invariably damped 
only on one side. In the case of bleached damasks, which are 
starched and dried after bleaching, it is sometimes possible to 
remove them from the drying machine while they are still in a 
semi-damp condition;- further damping before finishing is then 
unnecessary. 

vv There are several types of damping machines, the two most 
popular being termed the “ brush ” and the “ spray.” The former 
is the older type of machine, and is probably the more useful where 
a wide variety of fabrics has to be treated, and particularly so if 
it is necessary at any time to add a slight mixture of starch or 
other weighting or deliquescent ingredient. The spray machine, 
on the other hand, has its own peculiar advantages, and in some 
districts it is gradually displacing the brush method for pure water 
damping. It is, however, almost restricted to this ciass of work. 
It is also found to give very satisfactory results with wide goods, 
for the treatment of which the brush machine is found to be some- 
what deficient. 

The brush damping machine for jute goods, as made by Messrs 
Charles Parker, Sons and Co., Dundee, is shown in sectional eleva- 
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tion and part plan (Figs. 15 and 16). Its chief parts are the follow- 
ing Two heavy .pulling and delivery rollers A and B, the 
function of which is to draw the cloth rapidly through the machine. 
Roller A is positively driven by belt and gearing, while roller B is 




rotated by frictional contact with the cloth and rollep»A. The two 
bnisl;ies C and D, revolving in the direction as shown by arrows, 
one on each side of the path of the cloth E, are in close contact 
with the two brass feeding rollers F and G. These latter revolve 
in the same direction as the brushes, and, being half-immersed 
in the water, supply a sufficient^quantity of it to the brushes. The 
bristles sweep the periphery of the brass rollers, and so remove the 
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water which flies off tangentially and impinges against both sides 
of the cloth E. In the machine illustrated the brushes C and D 
are belt-driven from the main shaft K of the machine, while rollers 
F and G are rotated in the same direction by suitable gearing from 
the arbors of C and D. 

The wooden mask or float-box H may be raised or lowered by 
the hook, J, and supported at any desired height so as to shield 
the cloth more or less from the action of the brush, and therefore 
procure a decreased or an increased percentage of damp respectively. 



All the parts are enclosed in a substantial and tightly-fitted wooden 
casing L, in wlpch a central opening M is* left for the passage 
of the cloth. This central opening M stops short at each end 
(see Fig. '^ib) in order that the water may have free circulation 
round these ‘ends to both feeding rollers. A continuous water 
supply is obtained by the action of a ball-cock in cistern N ; the 
ball-cock is connected in the usual way to the main water pipe, while 
the cistern communicates with the brush-box as shown. An over- 
flow pipe 0 is connected by its lower end to an adjacent drain in 
case the ball-cock should at any time fail to act. At the delivery 
side of the machine, but not shown in the illustration, is a 
plaiting-down apparatus, or what is often termed a “ faking 
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board, the function of which is to throw the cloth into semi-regular 
folds. After having been damped, the piece is rolled up tightly 
in its own end sheet, and then laid aside to permit the damp 
thoroughly to penetrate the fabric. 

In Messrs Charles Parker, Sons and Co.’s spray damper, an 
end elevation of which is shown in Fig. 17, the pulling and delivery 
rollers A and B are again provided and driven in a simihft’ manner 
to the above, but the damping mechanism consists of two per- 
forated copper spray pipes C and 1), which *|:)ass across the machine 
underneath the cloth E, and arc connected to a supply pipe F 
which communicates with a cistern above having about 15ft. 
head of pressure. Each spray pipe is provided with a valve G by 
which the quantity of moisture imparted to the cloth may be 
regulated, while a further valve H on the supply pipe from the 
cistern automatically renews and cuts off the How with the starting 
and the stopping of the machine. An examination of the figure 
shows that the passage of the cloth E through the machine is so 
arranged that the vertical sprays of water act on opjiosite sides 
of the cloth. Pure water slxiuld always be used in the spray 
damper, as otherwise the small perforations in the pipes C and D 
would become choked. In cases where there is a scarcity of pure 
water, or where, in consequence of suspended matter, the water 
has to be filtered, the superfluous water may fall into a tank under- 
neath the sprays, and be pumped back into the cistern above •for 
future use. Although pure water is essential for the spray damper, 
the addition of deliquescent and weighting agents is admissible, 
and is occasionally resorted to, where the brush damper is in use. * 

' Damping machines may, of course, be arranged ^0 run at various 
speeds, but the speed of any one machine is seldom altered. For 
light fabrics, and light damping, the speed may reach 150 to 160 • 
yds. per minute, while for heavier goods a speed of 125 to 130 yds. 
per minute lijight be more suitable, * 



CHAPTER IV 

CALENDERINCi AND CHESTING 

Altpiougii the term finishing may be ufeed in a general sense to 
include nil the processes to which jute and linen fabrics are sub- 
mitted from the time they are woven until they are ready for 
delivery, it is also used, especially for jute fabrics, with particular 
reference to the more immediate processes of calendering, chesting, 
or mangling, since the characteristic appearance or finish qI .these 
cloths depends directly and almost exclusively on one or other of 
these three operations. All three processes are used for linen as 
well, but, rn addition, it is necessary to mention the equally im- 
portant and essential operations of bleaching and beetling. Indeed, 
the beautiful effects which one admires in the finer classes of linen 
are obtained, first by bleaching the cloth to the proper degree of 
whiteness, and then by finishing- it by means of beetling and 
calendering machines. ^Those fabrics, however, which are made 
frcMn bleached yarns are, in general, treated like jute cloths to a 
simple process of calendering, chesting, or mangling. 

The fundamental principle underlying all these finishing opera- 
tions seems to depend upon the fact that cellulose in general, and 
therefore all vegetable fibres, retains the 'lorm and appearance 
which is imparted to it while in a moist or damp condition, provided 
this form is fixed by the immediate drying of the fabric. Paper is 
a familiar an^ typica) material which shows this behaviour of the 
products of Vegetable matter. It readily re-assumes a pulp-like 
condition when an excess of moisture is added, much in the same 
way as a cloth, made from vegetable fibres, loses almost all trace 
of its original finish when if is washed. It would appear, therefore, 
that for the successful finish of a cloth made from yarns of vegetable 
fibres, the following operations and conditions are, in general, 
essential : — 
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1. A sufficient percentage of water in the cloth. 

2. Means of imparting different pressures for the purpose of 
flattening the yarns in the fabric to the proper degree. 

3. Sufficient heat rapidly to evaporate the excess of moisture 
added in the damping process. 

Provision for the first of the above requirements is made m the 
damping machines, which have already been described, •while the 
remainder is provided for in the various calenders, mangles, and 
beetling machines wlucJi form the chief part of the equipment of 
modern finishing departments for the treatment of jute and linen 
fabrics. 

The introduction of heavy finishing machinery is of compara- 
tively recent date, but it has done much to beautify tbt' fabrics, 
and also to make it possible to impart a satisfactory surface to 
light fabrics — a condition which was impossible before these 
machines were introduced. The old hand-loom weaver in many 
cases literally made the cloth in the loom, but modern methods 
depend a great deal upon the finishing department, dt must, of 
course, be understood that enormous quantities of cloth made in 
the modern power-looms are, in many cases, better than any hand- 
loom cloth ; on the other hand, large quantities are now made 
very light indeed, but this heavy machinery has made it possible 
to finish these cloths m such a way as to make them perfectly 
satisfactory for the uses to which they arc put. , 

The hand-loom weaver adopted no artificial means to make 
his cloth firm, neither did he resort to any system of loading or 
filling to add weight to his fabric. It is interesting to know, how- 
ever, that he used t^ery crude instruments, terijied “ Smoothing 
Stones,” or ” Weavers’ Stones,” m his attempt to put a skin or 
finish on his cloth, and that these crude attempts have tTieir sequel^ 
in the ponderous finishing machinery of the j^resent day. 

The Calender. — Tigs. 18 and 19 show respectively end and 
baeje elevations of a modern heavy five-bowl calender as made 
by Messrs Robertson and Orcharf Limited, Dundee, while Fig. 20 
is an illustration of the front of the machine, and also of the opposite 
ends to those shown in Fig. iS.'.^^The great weight of the machine, 
and the heavy character of the^work which it has to perform, render 
a firm foundation an absolute necessity ; this foundation usually 
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consists of a specially prepared bed of concrete from 12 to I4in. 
deep. Calenders vary in width, according to the class of work 
for which tliey are intended, and their designation is in terms of 
the number of bowls, and of the width or length of such bowls. 
The width of the bowls may be anything from, say, 50 to i7oin., 
but it is usually one or other of a few standard widths between the 
above extremes, such width depending upon the variety of fabrics 
to be finished. very common standard width is ooin..; this 
is very suitable for finishing two 4oin. cloths at the same time, or 
one piece of any wider width up to about 84in., while three or 
more narrow crashes may be calendered at the same time. ^ When 
two or more narrow width cloths are run through togetlier, it is, 
of course, necessary to guide them individually at the first calender 
rail ” m order to prevent overlapping on the bowls. These 
guides are shown on the first rail in Fig. 20. 

1 he two end frames A, which are essentially heavy and sub- 
stantial, are securely bound together, and are provided with bearings 
and guide slots for the arbors of the five finishing bowls. These 
parts, together with the forward and reverse driving gear, and the 
system of weights and levers for the application of the necessary 
pressure, constitute the chief features of all modern machines. 
Since the pressure applied may reach a maximum of about 5^cwt. 
per inch or width, or a total pressure of poin.xsjcwt. = 495cwt., 
say 25 tons on a poin. calender, it is obvious that the bearings of 
the bottom or iron bowl B must be very substantial. This bowl B, 
which is 24in. in diameter, and is shown in section in Fig. 19, 
consists of a cast-iron shell of considerable thickness, into the centre 
of which a heayv steel arbor is pressed by hydraulics. Bowl C is 
termed the bottbm paper bowl because of its position with respect 
to bowl (i, and on account of the material of which it is made. 
Thin paper, ifi the form of rings, is compressed upon a steel shaft 
by heavy hydraulic pressure. Thousands of such rings are used 
for one bowl, the weight of paper alone being about 2olb. per inch 
of width. 'Great care is taken to have a good quality of paper, 
and to sec that it is perfectly dry before it is used. | The work of 
compressing the rinp is done in stages — about six or seven for a 
poin. bowl — and at the end of each stage the pressure is kept up 
for about 20 to 22 hours. When the bowl is finished it is taken 




^vea^s the surface and makes it untrue, but this defect may be, 
and is, remedied by turning an^ trimming up time after time until 
a minimum diameter of about i8in. is reached. It is advisable 
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from time to time to change the position of entering the cloths, 
so that this wear and tear may not occur in the same place, while 
those parts of the bowls which come in contact with the outside 
selvages of the cloth are often scraped to prevent the selvages 
from breaking. 

J The central bowl D, or the steam cylinder, is naturally hollow, 
and IS provided with a steam inlet pipe E (P'lg. 19), which admits 
steam at about 3olb. pressure for heating purposes. ) The condensed 
steam is discharged through the syphon piiitlet pipe F, which is 
in turn connected with a Royle’s steam trap to prevent waste of 
live steam. ^The above is the most general method of applying 
heat to the cylinder D, and, although greater pressures of steam 
can be obtained, the above-mentioned provides sufficient heat units 
for most purposes.! ^Vhen very high temperatures are required, 
the heating is often done by coal-gas and air. This method of 
heating is also applied for lower temperatures when steam is not 
available^ In a few exceptional cases red-hot bars of iron are 
introduced into the cylinder ; this style is most antiquated and 
unsatisfactory, since it is quite impossible to keep a constant heat. 
Different opinions exist as to the .relative values of the methods 
of heating by steam and by coal-gas and air. Some claim that the 
finish is dull when obtained by jj^team, while ^as and air give a 
brighter finish. Such difference is probably due more to the differ- 
ence in temperature and to the difference in the relative speeds of 
the bowls in the two cases than to the particular method of applying 
the heat. If the question of heating turns only on the method, 
that of steam heating is undoubtedly safer, for it is not unusual to 
have explosions^when the mixture of gas and 'air is not in the proper 
proportions. ' / 

\\The paper bowl G and the iron bowl H are in all respects similar 
‘ to bowls C arfd B respectively. \li will thus be seen that the arrange- 
ment of the bowls is one of iron and one of paper throughout, so 
that at no place are there two bowls of the same material in direct 
contact. ! Bowls of plane-tree wood are sometimes substituted for 
the paper bowls C and G in those calenders which are used for the 
finishing pf bleached and beetled fabrics. The five-bowl calender 
is employed more than any other type, although calenders with 
from three to eight or nine bowls are utilised for specific purposes. 
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When eight bowls are used there are two steam cylinders, and the 
alternate order of metallic and paper is departed from in order 
that both sides of the cloth may come in contact with a hot cylinder. 
The arrangement of th(' bowls for such a purpose is as follows : 

No. I. Bottom iron bowl. 

,, 2. First paper bowl. 

,, First steam cylinder. 

,, 4. Second pa4:)er bowl. 

,, 3. Third paper bowl. 

,, () Second steam cylinder. 

,, 7. Top paper bowl for heavy chesting, etc. 

,, 8. Top iron bowl for light chesting, etc. ^ 

The three-bowl calenders are usually for the hnishing of light 
fabrics, and for light types of finish to heavy cloths such as sackings. 
They are made with and without steam cylinders, but, although a 
hot cylinder imparts a better finish than a cold one, the latter is 
quite satisfactory for many classes of cloth where no glazing is 
required. The pressure in many of the three-bowl calenders is 
obtained by means of screws alone ; on the other hand, many three- 
bowl calenders are provided wkh a system of levers and weights 
which is similar to that illustrated in Figs. 18 to 20. 

The deadweight of the bowls in a qoin. five-bowl caleruler 
amounts to about six ^ns ; m addition to this weight, pressure 
may be applied by means of levers J, which, fulcrumed at K, act 
on the iron bowl through rods L. A rack rod M (Figs. 18 and 20) 
is suspended from th^ extremity of each lever J, aiid is kept in gear 
with a toothed pinion N, which is keyed to shaft 0 . Keyed fast 
to the sama shaft is a flanged pulley P, to which is fixed one end of^ 
a chain or a belt Q. The belt, which is thr^^e or four inches wide, 
encircles the^pulley, and the loose end is passed over a guide pulley 
neai the roof, and then brought down within a few feet of the floor. 
To this end of the belt a weight rod is attached on which weights R, 
of about qolb, each, may be placed to give the necessary pressure. 
Since the mechanical advantage due to lever J js about 25 to 2, and 
that due to pulley P and pinic^i N about 4 to i, it follows that the 
addition of one qolb. weight R results in an additional pressure 
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a,boiit 17 to i8cwt. being applied] to bowl H, and therefore to 
e cloth which is between the bowls. 

4olb. X -- X '^ = 2000lb., or I 72 cwt. 

21 ^ ‘ 

• 

When setting the calender it is necessary to raise the weights 
from #i2in. to I5in. from the lowest point, in order to make 
re that the levers J shall not come in contact with any part of 
e framework. • 

^Thc calender is driven by means of two pairs of cone friction 
illeys, S and Sh and T and (Figs. 19 and 20), one or other 
.ir of which acts for the time being as the driving medium, 
ic outer pulleys S and T, both of which are loose on the shaft 
, are driven from the mam shaft — one by a crossed belt, 
d the other by an open belt. They thus run continuously while 
e engine is in motion and the belts intact. Tlie inner pulleys 
and (Fig. 19) form one piece, which is capable of lateral move- 
ent on t»hc central shaft on account of a feather and keyway 
nnection. The central part of this piece is grooved, and through 
is groove the whole piece is contil>llcd by means of a clutch-fork 
■uated at the upper end of a vertical rod keyed to the shaft of the 
t-on handle. When this handlers vertical, as shown in Fig. 19, 
)th friction cones are out of gear, and the calender remains out 
.action. A movement of the handle in either direction, however, 
uses the compounded cones and T^ to engage with either S or T, 
id to rotate the shaft U in the corresponding direction. Betweeis^ 
illey T and the framework is a pinion V, which is fixed to shaft U, 
id which comi];iunicates motion to the large* wheel W. '/dfhe latter 
keyed on thc*end of the steam cylinder D, the surface speed of 
hich is*from 20 to 25yds^. per minute for ordinary work. The 
irface speecf of D determines the speed of the other bowls, and 
so that of the cloth which passes through the n^chine.^J'The 
3cessary levers, etc., by which the attendant regulates the position 
: the driving cones are clearly shown in the figures. 

A stripping roller X (Figs. 18 and 19), is an essential part after 
le close of the finishing operation termed “ chesting.” This roller 
driven by an independent but ^mple cone friction drive at Y, 
hich is placed in and out of gear by the lever and clutch shown 
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in l^ig. 19. Roller X is easily lifted out of its Ix^arings^ and tins is 
done immediately it has unwound or stripped the piece from the 
calender bowl. Roller X and the cloth, both ot which arc clearly seen 
in Fig. 21— a view of a row of calenders— are now taken to the 
measuring machine, where the clotlws measured as it is pulled off 
the roller. This is the general way, but in some special cases the 
stripping roller is dispensed with, and the measuring operation 
performed on the spot. In such cases a measuring machine is 
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placed immediately behind each calender, and measures and strips 
the cloth directly from the chesting bowl. 

In the process of chesting, the whole length of cloth is wrapped 
round either bowl H or bowl ( 1 . It is usually wrapped on H, and, 
m order to permit of its being stripped, this bowl, with 'the cloth 
upon it, must be raised clear of the bowl imiyiediately underneath. 
To accomplish this, further gearing is provided on shafts 0 and Z 
(bigs. 18 and 20). A belt-driven pulley, not shown in Fig. 18, but 
visible in Fig. 22, revolves loosely vn shaft O. Compounded with 
this pulley is ^ small pinion which gears with and drives a toothed 
wheel 2 keyed on the brake shaft Z (Fig. 18). Another pinion 
3 un this shaft gears in turn with and drives a wheel 4 keyed on 
shaft 0 , on which the rack pinion is keyed. This compound 




fork and ^elt on to the loose pulley, and thus provides an automatic 
stop motion/ When ^he chesting bowl has been raised, it is kept 
in position by a pawl acting on a ratchet wheel 6, situated on shaft 
Z. Handwheel 7 enables the attendant to complete the raising 
of the bowl, and also to lift it sufficiently to release the catch of the 
ratchet wheel when the bhwl requires to be lowered after it has 
been stripped. Th^ bowl is governed in its descent by means of 
the brake 8 and the handle 9. , 

If chesting has taken place with the cloth on the top paper bowl 
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(i, it is quite evident that, before the cloth can be stripjjcd, l)o\vl H 
must first be lifted clear of G before tlie latter begins to leave the 
steam cylinder D. Fig. 18 shows that rods 10 connect the bearing 
blocks of bowls H and G, and that the adjustable nuts ii can 
be arranged to permit of bowl H rising a considerable distance 
before they begin to act upon the bearing blocks of bowl G. Tlu‘ 
doth IS wound on bowl \l for light and ordinary chesting, but the 
heavy chest finish is usually performed with the' cloth on l)owl G. 
All the weights R (Fig^. j8 and 20) are used* for tiu' heaviest chest 
finish, but even in this case thi' giaieral arraiigenu'iit of weights 
and levers, and the method of applying jxiwer to racks M through 
the medium of heavy helical springs 12, ensure a high degree' of 
elasticity and freedom from shocks- -conditions which are most 
elesirable in the working of heavy machinery of this character. 
For a very light finish, where little pressure is desired, the' additiein 
of weights R may be caused to act in a negative manner by attaching 
be'lt Q round pulley P in the reverse direction to that she)wn m 
Fig. 18. When arranged m this way, the tendency eif the weights 
IS te) lift rack M, levers J, rod L, and therefore bowl H, and thus 
decrease the pressure applied tx) the cloth ; this arrangement of 
parts produces the so-called round-thread ” finish. It will thus 
be seen that a very wide range pressures may be obtained. 

The time during which a piece undergoes chesting depends 
upon the style of finish, and upon the cloth. Some cloths are kept 
on the bowl about three minutes, while others remain on only for 
two minutes. The cloth may be kept on six, seven, or eight minutes 
if the direction of motion be alternated. If the bowl be lun m one 
direction only for suc 4 i a period, the cloth is continually getting 
tighter and is being stretched on the bowl ; consequently there is a 
tendency to burst or break the yarns. Running the bowl alternately 
fonvards and backwards minimises this danger. A \fcry common 
finish is termed double chesting ; this is simply repeating the opera- 
tion. ^ In all cases it is very essential that the selvages of the cloth 
should not be thicker than the rast of the piece, although it is 
difficult to obtain this desirable feature always. 1 Thick selvages 
result in unsatisfactory finishing ; in addition, j)arts of the selvage 
are liable to be damaged, while ij is not unusual to find the calender 
wedged when the selvage at one side is thicker than the other, j 
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\When the calender is intended to be used for the purpose of 
glazing, bowls D and B are geared together by an intermediate 
wheel 13 (Fig. 18), iso that the surface speed of B is reduced. This 
change reduces tlie speed of the cloth ; but, since the surface speed 
of the steam cylinder remains as before, it is clear that it must 
slide or slip over the surface of the fabric. This slipping is measured 
by the difference m the surface speeds of the two bowls, and since 
it occurs under heavy pressure, and since the cylinder I) is heated, 
it follows that a highly glazed or jiolished Surface is produced on 
that side of the cloth which is next the steam cylinder. If both 
sides require glazing, the cloth must be run through the calender a 
second time witli the other side presented to the action of the 
cylinder, unless the calender is provided with two steam cylinders, 
and so arranged that the face of the cloth is glazed by one cylinder 
and the back by the other. ( From this it will be seen that the glaze 
or polish depends upon the relative speeds of the hot and cold bowls, 
and upon the pressure. The operation is, indeed, very similar to, 
but on a much larger scale than, ordinary ironing, in which case 
the cold surface, usually a table, has no motion, while the difference 
between it and the iron, coupled wkh the heat and pressure of the 
latter, produce the much-admired surfaces of different kinds of 
laundered articles, f « 

/T'he speeds of the bowls D and B in any one calender are in- 
varf'iably in the same ratio, but this ratio may be, within limits, 
of any value that the finisher may desire to order. Thus the gearing 
between D and B may be so arranged that the surface speed of 
bowl D (which varies, in different finishing departments, from 20 
to 25yds. per minute, but which is constant for all^lasses of work 
in the same place) may exceed the cloth deliv^/y by any single 
value between 30 and 50 per cent. The quality of the glaze im- 
proves with liigher temperatures, and also with increased differences 
in the speeds of the two bowls ; but it is quite clear that the tenr 
dency to damage the cloth is increased at the same time. ^ For 
many classes of cloth the operation of glazing is a necessity, but 
from the very nature of the movement it is evident that a very 
heavy strain is placed upon the whole of the calender frame, and 
the process also results in excessive wear of the finishing bowls. I 
/ The rails by which the cloth is held in tension are shown in 
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position at 14 in Fig. 18, and also in Fig. 20, and we need hardly 
say thatl'tliese rails should be quite stable, and absolutely parallel 
to the calender bowls. ) The cloth is shown passed alternately over 
and under the rails in Fig. 18, but thjs is only one of a great number 
of different methods of railing. 'No absolutely general rule is 
observed in the method of railing ; each workman has usually his 
own particular fancy, (but, in general, light goods and those goods 
intended for light finishes must be railed more lightly than heavy 
goods orUiose intended for a heavy finish.) JThe question of width 
is also a very important factor, and must be carefully considered, 
since a heavy rail ” in the calender may reduce the width of the 
cloth considerably under that desired for the finished state.) In 
all cases, but more particularly where there is only a small margin 
to draw in, the cloth should be placed in the calender, so that any 
curve made by the weft in weaving may be reversed or removed. 
If this point be observed, the cloth will allow more for shrinkage 
in width, and, in addition, a better cloth will lesult, since the weft 
will be drawn into approximately straight lines. 

The contraction in width due to finishing jute and linen fabrics 
is always accompanied by an increase in the length of the piece, 
but the two changes do not bear any well-defined relation. The 
type or style of finish desired is also a controlling factor in the 
ultimate or finished width and length of the piece. In the process 
of mangling, during which the cloth is not under a severe tensile 
strain, there is a slight tendency to increase the width and to decrease 
the length of the cloth. On this account goods for mangle finish 
are not so wide in the loom as are those for calender finish. For 
example, a qoin. hesTan may measure 43 to 43|in. in the reed 
for chest and calender finish, but 42J to 42jins. is quite sufficient 
for goods which require to be finished on the mangle. / 

Fig. 23 shows various methods of railing, and, although not by* 
any means including all styles, may be taken as typical examples 
of many of tlie Chief ways. A, although not the lightest railing, 
IS the lightest in the illustration. When the width of cloth will 
not permit of much drawing, it is often used for a first run through 
or cylindering“ preparatory to a double chest finish. B is termed 
the top single rail.’' C is the “ three-quarter^ round rail.” D is 
called the “ single cross.” E, which imparts about the same tension 
c 
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as C, is called the single cross rail,” but under the last or front 
bar. F is termed the ” round rail,” and is rather heavy. G is 
the “ double cross ” or ” canvas rail ” and is a very heavy form 
of railing. H is about the heaviest rail given to cloths — indeed, it 
is only heavy and good cloths^ that will stand this severe type of 




tension. In very wide calenders this type of railing is almost 
sufficient’ to break the rails.^ 

The various typys of calender and of chest finish are more 
particularly indicated in Figs. 24 to 28. For the ^ very lightest 
finish the cloth would be entered as shown in Fig. 24, and the weights 
caused to act in a negative direction. Cloth intended for this 
finish should be only sli^tly damped, since it is very lightly in 
touch with the drying cylinder, and two bowls only are resting on 
the cloth. Slightly heavier types ^of finish may be obtained under 
this system by removing the proper number of weights from the 
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end of the belt Q (Fig. i8). The difference obtained by this moans 
is, however, very sliglit, but a different finish will result, with the 



same method of entering the cloth, if the weights are made to act 
in the positive direction. • 

The method of entering the cloth as shown in Fig. 25, is often 
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adopted for the finishing of sackings where it is desired to have a 
bright appearance on the face or warp side of the cloth. This 
finish is naturally obtained by allowing the face of the cloth to 
come into close contact with the steam cylinder. This method 
of entering the cloth may alsc^ be used to give a slightly heavier 
finish than that in Fig. 24, since another bowl, or three in all, rests 
upon thoi cloth. It will be seen that, when viewed from the end of 
the calender as illustrated, the steam cylinder rotates clockwise in 
Fig. 25, but counter-clockwise in Figs. 24, 2b ,*27, and 28. When the 
calender is driven in the reverse direction as illustrated in Fig. 25, 
that is, with the crossed belt, it usually runs slower than it does 
when driven by the open belt in the normal direction. 

d'he heaviest calender finish is obtained when all the weights 
are used, and when the cloth passes between the bowls, as shown 
in Fig. 26. It IS, of course, understood that different pressures 
will result when different numbers of weights arc added, and conse- 
quently the degree of finish will vary a little, according to the 
number of weights which are used. In Figs. 24 to 26 the cloth 
leaves the bowls and then simply falls behind the calender in more 
or less irregular folds ; the piece ns then wrapped up in a sheet 
by an attendant, who takes it to the measuring machine. Besides 
seeing that the proper character of finish is being obtained by the 
addition of the necessary number of weights, the attendant should 
regularly test the cloth to make sure that it is being drawn in or 
finished to the proper width. 

Sackings, baggings, and tarpaulins are usually treated to some 
type of calender finish, but the majority of hessians are either 
chested or mangled. If the cloth is to be m'angled, it is considered 
good practice first to flatten the cloth by either calendering or 
chesting‘before “ filling up ” the cloth in the mangle, 

Figs. 27 and 28 illustrate the two methods of entering the cloth 
for chesting. The former is the ordinary method, in which the 
end of the cloth passes between each pair of bowls and is finally 
carried round the top one ; the whole piece is thus wound on to 
this bowl. The end of the cloth, which first enters the machine, 
is carried completejy round the top bowl, and is then safely entered 
between the two top bowls by ipeans of the chesting knife 15, 
which is shown at the back of the machine in Figs. 18 and 19. The 
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cloth is then subjected to a heavy pressure for a few minutes. 
This pressure, which is applied to the outside of the cloth, is com- 
municated from layer to layer through the medium of the cloth 
itself. It is this indirect pressure which is chiefly responsible for 
the somewhat irregular surface thi\t is characteristic of all tyjies 
of chest finish. 

Heavy chesting, or chesting on the top pajier bowl, •is shown 
in Fig. 28, and it is simply a development of the ordinary method 
of chesting. It produces the same type ^)f finish — an irregular 
corrugated-hke surface , but, since it is usually done under very 
heavy pressure, it is very severe on the bowls. An e.xcellent and 
stiff finish, however, is the rc'^ult — a finish which is sometimes 
employed to imitate mangling. The superior finish thus obtained 
is due partly to the weight of the extra bowl, and partly to the 
fact that the cloth is continuously in touch with the steam cylinder, 
On this account the cloth should be well damped before finishing. 

tigs. 24 to 28 also show a few more methods of railing, '^the chief 
object of which is to hold the cloth at a tension sufficiently great 
to prevent slackness or creases of the cloth from collecting on the 
bowls. / Although such tensionfng is absolutely necessary, it must 
not be overdone to the extent of reducing the cloth below the 
required finished width, ♦ • 

We have already referred to glazing, and have shown that 
the effect is obtained by means of heat and friction. This type«of 
finish is, however, chiefly reserved for hessians and tarpaulins 
which have been previously loaded with starch and other weighting 
and adhesive materials. The introduction of these substances, 
in combination with flie finish, stiffens the goods, ^.which are then 
used for padding for several varieties of wearing apparel. Large 
quantities are dyed black and other colours, m addition* to being , 
starched, in order that they may be more *n harmony with the 
goods they are destined to stiffen. After having been starched and 
dyed^ the cloth is passed over a series of steam-heated cylinders 
to dry, and is then further dampeef before being finally finished on 
the glazing c^ender. In some cases tfie goods are simply dried 
off without any attempt at glazing. , 

Fig. 22 is a view of the actual process of calendering, in which 
it will be seen that wide pieces are being treated. Several other 
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details of the machinery are illustrated in this reproduction, notably 
the method of driving the loose pulley, and from it the compound 
gearing for raising the rack rods. In the foreground of the same 
figure, and at the back of the machine, appear two pulleys. i These 
are near the floor, and they giv^, with the continuation of the shaft, 
a partial view of one of the many motions adopted for the rolling 
of wide pieces direct from the calender. It is principally, and 
almost invariably, used for winding long pieces of wide hessians 
which are intended for* the backing of linoleums and other similar 
floor coverings, bong lengths are most suitable for the linoleum 
process, and special machinery is made by a few Dundee firms by 
means of which nearly 4()«() yards’ of cloth can be woven in one 
length, and simultaneously wound into a roll of approximately 6ft. 
in diameter. Lengths of 600 and 1200yds. are often made, but 
the usual lengths are from 300 to 450yds. In the calender 
a long arbor, square m section, passes through a square hole in 
a wooden cylinder. The winding is performed on this wooden 
cylinder as a centre, and is carried on continuously during the 
finishing process. When the whole of the piece has been wound 
on, the arbor is withdrawn, and the roll sent, as it stands, to the 
linoleum works ; here the piece is gradually unwound, and when 
the operation is finished the empty cylinder is returned and the 
process repeated. In some cases the pieces for linoleum backs are 
measured before being finished and wound on the wooden cylinder ; 
while in others a measuring apparatus is fixed to the winding part 
so that the exact length of the finished piece is known. In all 
cases the winding mechanism is driven by friction — thus providing 
means of dealing with the constant delivery bf the cloth, although 
the diameter of the roll is constantly increasing. 



CHAPTER V 


Manc.ling. — Tlie essential difference lietween the operation of 
calendering and that of mangling lies in the fact that in the former 
finishing process every inch of cloth is subjected, in regular succes- 
sion, to a comparatively heavy but somewhat momentary ])ressure 
during its rapid passage between the bowls of the machine, whereas 
in mangling, the whole piece of cloth of about looyds. m length, 
is first beamed hard around an iron roller termed a “ jim,” thiMi 
placed between the stones of the stone mangle or between the bowls 
of the hydraulic mangle, and for some time is there subjected to a 
continuous, and in most cases tremendous, pressure. During its 
stay of from lo to i8 minutes' between the stones or bowls of the 
machine, the direction of the rotation of the “ pin ” is repeatedly 
changed. This alteratiorr of the direction of rotation under the 
heavy pressure employed, coupled with the fact that the pressure 
is imparted practically to the whole piece through the medium of 
the layers of the cloth itself, and not by the stones or bowls, directly 
accounts for the characteristic finish of mangled cloths. In many 
cases, and especially for the more expensive fabrics, the piece is 
protected by a clotfi cover used only for this purpose. These 
cloth covers keep the pieces clean, and prevent the ends from being 
damaged. They are seldom used, however, for the less expensive^ 
jute fabrics. Mangled cloths, due principally to the above men- 
tioned methpd of imparting the finish, have a full, soft, and mellow 
handle, which cannot be attained by other existing means.. 

,, All goods for mangling are fir^ft damped, and then either calen- 
dered or cheated before being beamed lor the mangle. The object 
of calendering is to flatten the thread before plgicing the piece in the 
mangle ; the pressure of the mangle would probably damage the 
fabric if it were entered into the machine with the yarns in their 
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original or semi-round condition. While calendering increases 
the length and decreases the width of the cloth, a slight reversion 
towards its original dimensions is calculated to take place during 
the mangling. Like all finishing of this class, the ultimate result 
depends greatly upon the degrei^ of dampness of the cloth previous 
to entering the machine. If the cloth is too dry when entered, 
the frictional heat generated has not the same, capacity for fixing 
or setting the yarns, and the latter have therefore a tendency to 
resume their original fo'/m when released from the pressure applied. 
Such a treatment gives the cloth a somewhat raw and unfinished 
appearance. Jute goods are usually considered as finished when 
they have been mangled, although they require to lie for a time 
in the stripped condition m order to cool before being made up. 
With many linens, however, and especially when the stone mangle 
has been used, it is not unusual, after mangling, to run the pieces 
through a calender under ordinary or glazing gear, in order to put 
a " skin ” or glaze upon the fabric before making up. Lor yarn- 
bleached linen fabrics the mangle may be considered as fulfilling 
the ^purpose of the beetling machine m the finishing of cloth- 
bleached goods. * 

There are two types of mangles in general use : - 

1. The stone mangle. 

2. The patent or hydraulic mangle. 

Of these the stone mangle is the older, slower, and more cumber- 
some machine, yet for many of the lower quality linen fabrics the 
results obtained by it arc by many considered superior to the finish 
of the patent mangle. It is very suitable lor cotton warp and 
dry-spun flax damasks, for mixed yarn dowlas, and for plain crashes. 

, Border crashes are, however, not so suitable, since the extra thick- 
ness of the crammed korder is likely to cause cutting. This diffi- 
culty is present even where the patent mangle is used, although it 
is more easy with the latter to beam the cloth in a slightly zig-zag 
manner and so prevent the extra thickness occurring all at one 
place. The same remarks arc applicable to all goods with thick 
selvages. It is not , advisable to beam long pieces for the stone 
mangle ; better results are obtained^ if the average length is from 
40 to 50 yds., than when it is 80 to 100 yds. Since the pieces are 
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usually mangled twice, care should be taken to turn them end for 
end, and selvage for selvage, so that the ends which were originally 
nearest the stones and the pin respectively will now both be near 
the centre of the roll of cloth. This arrangement secures an equality 
of finish which is superior to that obtained when the pieces are 
not reversed, or when longer lengths are treated. 

Mangle Beaminp Machine. --Figs. 29 and 30 show fvont and 
end elevations of a mangle beaming machine made by Messrs 
Thomson, Son and Co., Limited, Dundee. Jt consists, as shown, 
of two substantial frames A which support between them seveial 
tension rails B, between and partly round which the cloth C is 
caused to take a zig-zag cours(‘ in its passage from the roller D to 
the mangling pin E. The latter is driven at a constant surface 
speed (about 65yds. per minute) by frictional contact wifh the 
beaming roller F, on the arbor of which the fast or driving pulley 
G is keyed. The end of the cloth is wrapped carefully around the 
pin E so as to avoid creases, and during the beaming a constant 
pressure is maintained on the whole by means of a pres^lng roller 
H. This pressure is regulated by weights j, which act through 
^ the belt pulley K, pinions I., rack levers M (fulcrumed at N), and 
links 0 . The pressing roller H may be raised clear of the cloth, 
or lowered at will^ through the medium of pinion P and hand lever 
Q, while pawl R, acting on the teeth of wheel S, retains the latter 
and the compounded b(‘lt jmlley K in any desired position. When 
the beaming is finished, tlie pressing roller II is raised ch'ar of the 
cloth, the arbor guides and supports T raised, and the pin containing 
the cloth removed from the machine. When beaming two narrow 
pieces on to one of the Inangling pins, a minimum distance of about 
3 to qin. should, if possible, be maintained between them, while 
the same amount should be left clear between the outsidd^selvages 
of the cloth and the sides of the stone. Pieegs may, of course, be 
beamed from the loose or folded condition as well as from a roller — 
the method indicated in the figure. The belt U is transferred from 
fast pulley G to loose pulley V by means of the usual belt fork W, 
operated by handle X, fulcrumed at Y.* The direction of motion 
is clearly indicated by the position of the belt and fork and also 
by the arrow Z. , 

The stone mangle shown in elevation and plan in Figs. 31 and 32 
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stone alone, witli box and inside ballast, weighs from 50 to 55 tons, 
and sometimes over. The foundations are invariably below the 
floor level line X Y. The stones A and B must be flawless, and 



each must be in one solid piece, measuring, for an 86in. mangle, 
12ft. long by i8in. thick.* The top stone and bo^j weigh about 
15 tons, while ballast may be added m the box to the extent of 
40 tons. f 

The gearing, of which an enlarged sectional view is given in 
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33» consists of a line shaft I), from which a bevel pinion E 
constantly rotates the vertical shaft F through the bevel wheel G. 
At the lower end of F a further bevel wheel H drives the crown 
bevel friction wheel J, which may revolve loosely on th(' shaft K. 
On the same shaft the inner friction wjieel L (of the couple J and L) 
is capable of sufficient lateral movement to place it out of, or m, 
frictional contact wi^h J. A sunk key and keyway connivit L and 
K, and the above-mentioned lateral movement to L may lie im- 
parted by the clutch foi^ilever M, connecting.rod N, and hand lever 
0. When J and L are m contact, shaft K revolves, and so drives the 
mangle box, through pinion P, intermediate wheel and pinion () and R, 
crank wheel S, and connecting rod T. To ensure strength, and to re- 
duce as far as possible the probability of teeth breakages, the wheels 
arc, where it is thought necessary, provided with shrouded teeth. 

The total stroke of the crankpin U is 5 ft. iiin, ; or just 
under half the length of the mangle stone. It makes about four 
revolutions per minute, so that the average linear speed of the 
stone will be : . 


5 1 'ft. X 4 X 2 = about 47 ft. per minute. 

The actual speed of the stone will, of course, vary throughout a 
I complete revolution of the .crank#pin, being the greatest when the 
pin IS at the top and bottom centres of its stroke. When the crank- 
pin IS at the front and back, or the dead centres of its stroke, the 
box is for a moment motionless at the extreme right or left positions. 
It is also evident that at this time more than half of the box and 
stone must be projecting over one or the other beam C, and there- 
fore tilting downwardi towards V or W. At both these points 
cushions and rollers are provided to receive the end of the stone 
until it begins to return on its journey and resume its horizontal 
position. When the slight pause is made at tjie extrerhe positions, 
slight adjustments are given to one or other of the beams C ; the 
machine is also stopped when the box Z is in the tilted position, in 
order that the pin, with the finished cloth, may be withdrawn aivl 
replaced by a fresh pin. New pins of cloth must be placed at right 
angles to the run of the mangle, and those under the stone must 
be kept at right angles, otherwise it is possible to twist the mangle 
box off the under stone. 
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Stkii’PING Machine. — The subsequent and necessary operation 
of stripping the mangle pin of its roll of cloth is performed by 
the machine shown in end and front elevations in h'lgs. 34 and 35. 
The arbor of the mangle pin A is supported in suitable brackets 
('ast on the framework, and when the covering cloth has been 
remox’ed, the loose end of the piece is entered bi'twi'cn the strip- 
j)ing roller B and the pressing rolliT C. TIk' fornuT roller i> driven 
directly by the driving belt and pulley I), while th(‘ deadweight 
of roller C, m conjunction with roller H* jirovides sutticient nip to 
jHill the cloth from the beam A. The cloth then slides down a 
guide board ly which keeps it clear 
of the machine, and then passes 
over a plaiting or faking board F, 
which throws the cloth into a series 
of rough folds preparatory to a 
second beaming for the mangle, or 
to the subsequent hnishmg process 
by the calender. The faking board 
receives its to-and-fro motion from 
a short connecting rod (1 actuated 
by a small-throw crank on the shaft 
H, this shaft being driven by a short 
belt J from the stripping roller, 
Xhe extreme positions of the faking board are shown in dotted 
lines. 

Hydraulic Mangle. — Tliere is a general similarity in the chief 
parts of all patent mangles, although the machines differ slightly in 
the mode of driving, as well as in some Vnmor details. In each 
machine the finishing mechanism consists of two ponderous bowls 
— an ii^per and a lower — between which the mangle pm with 
the beamea cloth inserted. The under bowl is supported in 
bearings cast on the framework of the machine, while pressure is 
applied by various means to the top bowl, and through the medium 
of this bowl to the cloth in process of being finished. It is almost 
needless to say that the bearings which support tlje bottom bowl 
are very heavy and massive, since the pressure applied to the upper 
bowl may, in extreme cases, reacji about i8cwt. per inch of width, 
or approximately 118 tons on a mangle i32in. m width. 
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Tlie drive is invariably taken by gearing to the bottom bowl 
which drives, by fiictional cont<ict, the pm containing tlu* cloth. 
This, in turn, and by similar means, im])arts motion to the top or 
mangling bowl, unless, as in some sjiecial cases, both top and bottom 
bowls are geared together. 

hai'h machiiK' is jirovidi'd with self-acting revt'ising gc'ar, by 
means of which the dirt'ction of lotation of the bowls amj pm is 
ri'gularly and aiitoimitically nwa'rsi'd duimg the pioi ess ol Jimshmg. 
1 his combiru'd action (?f ,a fiu'tional dri\’(‘ apd r('pe<ited revei sing 
of the direction of rotation of tlu* cloth while under h('av\- pris- 
sure constituti's tlu' cliK'l s(‘(iet of the mangle finish Pressure is 



applied, as the title of the machine indicates, by means of water, but 
in some mangles the required pressure is obtained by means of oik 
and in others through the medium of levers and weights In each 
machine provision is rA?cessarily made for raising the top bowl to 
permit of the removal of the finished cloth, and of the insertion 
of a fresh pmful. All patent hydraulic mangles are provitl^d with 
self-contained cloth beaming and stripping qiotions, while in the 
modern machines the stripping roller or beam is arranged also 
as a pneasuring roller ; this, m conjunction with the faking board, 
enables the cloth to be measured and deposited in loose folds as it 
is stripped from the mangle pm. In si>me of the older types of 
mangle the stripping roller is identical with that on the modern 
calender, so that the roller rec!,uires to be stripped again by a 
measuring machine to deternnne the cloth length, and to fake the 
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cloth into loose folds in order that it may be cooled before being 
made up. 

Different methods are adopted for changing the mangle pins 
or beams from the beaming to the finishing, and then to the strip- 
ping, positions. In an older style of machine only two pins are 
used : these slide horizontally, between the mam frames, out of and 
into the finishing position, so that beaming and stripping are per- 
formed at each side of the machine alternately. In the more general 
arrangement, liowever, revolving plates ai*fi provided which carry 
three mangle pins, set 120° apart, as indicated m Fig. 36, where A 
indicates the position of a pm during the finishing -process, and 
B and C indicate respectively the beaming and stripping positions 
of the other two pins. At the end of each 
run the plates and pins are mechanically 
rotated one-third of a revolution to bring 
the finished beam into the stripping position, 
and to cany the freshly beamed piece up 
between the finishing bowls. At the same 
time the stripped or empty beam is carried 
round to the beaming position to be re- 
Fig. .'ll). filled with another piece of cloth. With 

this arrangement, beaming and stripping are 
always ])erlormed re.spectively at the front and at the back of the 
machine. 

We have already pointed out that the top bowl may be driven 
by frictional contact with the cloth, or by gearing from the bottom 
bowl. The machine which we have selected for illustrating this 
section is provided with this gearing, which, however, may run 
loosely if desired. This gearing is arranged to keep the surface 
velocirtfo of the bowls the same, to reduce the torsional strain in 
the bowls themselves, and to reduce frictional slip between the 
mangling bowls and the cloth in process of finishing. A reduc- 
tion of slip is desirable in the case of many tender fabrics, such 
as union crashes and damasks, since it minimises the likelihood of 
damage being done to the cloth. For strong jute goods, however, 
the purely frictional drive is essential to the proper finishing of 
the cloth ; better and quicker results are obtained by it, and with 
less pressure than with the geared drive. In a number of machines, 
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therefore, this extra gearing is entirely dispensed with, wliile in 
others it is permitted to run loosely when the machine is being 
used for jute and other heavy fabrics, 

^ , Hydraulic pressure is usually applied by means of an accumulator 
of suitable design, while driving may be provided from the main 
drive, by a special engine, or by a motor of 75 to looh.p. 
Should a public supply of electrical current be available, the latter 
method permits of the intermittent running of the mangle without 
annoying variations of speed in other machines, and it may also 
be in motion in busy times — as is sometimes essential — when the 
main engine has stopped for the day. For jute goods an average 
time of about twelve minutes is allowed, and, with this time per run, 
about forty runs per day of ten hours may be taken as good work. 

Figs. 37 to 40 illustrate respectively the plan, the front elevation, 
and both end elevations of a hydraulic mangle of the most recent 
design, by Messrs Urquhart, Lindsay and Co., Limited, Dundee, 
"v JReference to all four illustrations is necessary for an understanding 
of the general arrangement of the machine, with its detail of driving 
and gearing. Similar letters in all four figures indicate the same 
parts of the mangle : A is the heavy framework, B and C the top 
and bottom mangling bowls, and D the mangling pin~the latter 
part is shown only in Fig. .38 but the others appear in all four 
figures. We shall now trace the drive of bowl C, which is shown 
chiefly in Figs. 37 to 39 keyed on shaft EL A rope drive is almost 
invariably employed for mangles, and the rope pulley E of 6oin. 
diameter is arranged to take from three to five ropes as required, 
and to make i3orevs. per minute. Keyed on the same shaft as 
pulley E, and therefore revolving with it, is a helical toothed 
pinion F, which gears with and drives friction wheel G. The latter, 
which runs loosely upon its central shaft, is in gear "wTth and 
drives, in the opposite direction, a similar friction wheel H, also 
loose upon its shaft. Near the framework A, and keyed upon the 
same*shafts as G and H, are two pinions J and K, both of which 
are in gear with the large wheel Lj This large wheel L is keyed 
on the central shaft of the bottom nl^ngling bowl C. Situated 
about midway between, and on the same shafts ^as wheels G and H 
and pinions J and K, are two e,^panding friction clutches G^ and 
HL Each clutch is compounded with its respective shaft by 

D 
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means of a sliding key and key-way, so that it may be put in 
contact, automatically or at will, witli its corresponding friction 



wheel G or H. If be placed in contact with ‘friction wheel 
G, then clutch G^,* with its corresponding shaft and pinion J, will 
rotate wheel L in one direction ; Similarly, if clutch be placed 
in contact with friction wheel H, and the other be withdrawn, 
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then wheel L and bowl C will be rotated in the other direction. 
When one clutch and pinion are driving wheel L, the other clutch, 



pinion, and shaft are revolving loosely in the same direction, 
being so driven by wheel L. When both clutches are brought to 
the central position — that showif in Fig. 37 — the mangle is stopped. 
The further gearing employed to drive the top mangling bowl 
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B consists of the helical toothed wheel M, arranged loosely on 
its central shaft N, wheels 0 and P keyed at opposite ends of the 
same shaft N, and gearing with wheels Q and R, which are keyed 
at opposite ends of bowl B. When it is desired to drive this 
bowl positively, wheels M an^ O are bolted together as shown in 
bigs. 37 and 38, but at other times the bolts are withdrawn, and, 
wliih' aW gearing runs, wheel M works loosely on shaft N. In 



many.^'^es, as already indicated, shaft N, with all wheels M, 0, P, 
Q, and R, ^re entirely dispensed with. 

Fast and loose pulleys S and are provided, and the former 
communicates motion to pinion T, which is geared ,to wheel U for 
the beaming motion, and to wheel X for rotating the plates' which 
carry the three cloth pins. Ai each of these two motions may be 
required to be in action while the other is statiorkary, wheel X is 
fitted loosely upon its central stud, but it may be frictionally 
compounded with pinion Y, on the same stud, by the action of the 
clutch handle Z. The handle Z is connected to a small screw or 
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worm near the end of the shaft, and a small downward movement 
of the handle forces wheel X sideways, so that a circular tapered 
bead cast upon its side engages frictionally with a corresponding 
tapered disc formed on the side of pinion Y : in this way motion 
is imparted to pinion Y. When X and Y are thus compounded, 
pinion Y drives wheel i, and therefore shaft z, while [)inions ] and 
3^ communicate tli^" motion to the large wheels 4 and which 



are bolted to the revolving carrier plates 5 and 5’. When a change 
of beam is required, the top mangling bowl is raised cteaT of the 
cloth, wheel X and pinion Y are compouiuled as indicated, and 
plates 5 and, 5^ rotated for one-third of a revolution. Revolving 
plates 5 and 5^ are retained m their proper position, while 
manghng is being performed, b}» the blocks of the top bowl ; 
these blocks ^ter gaps in the plates, and the rotary movement of 
the latter is checked by a stop-pin 6 whicl; passes through the 
framework and enters a hole iii the plate. This stop-pin is with- 
drawn by the action of the handle Z and the bell-crank lever 7 at 
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the same time as the wheel X and pinion Y are frictionally com- 
pounded. Immediately the plates 5 and 5^ have moved their proper 
distance the spiral spring 8 forces the stop-pin into one of the holes 
in the revolving plate, and at the same time breaks the frictional 
connection between the wheels X and Y, thus preventing over- 
running of the revolving plates and cloth pins, A safety device is 
fitted which prevents the rotation of the plates until the top 
mangling bowl is lifted and the pin in the mangling position set 
free to be moved roun^. The clutch handle^Z is continued behind 
its connection with bell-crank lever 7, as shown in Fig 40, until its 
extremity is immediately underneath the lower arm of cam lever 
20 fulcrumed at 21. With this lever in the position shown, wheel 
X cannot be compounded with pinion Y to rotate the carrier 
plates, but as bowl B ascends, the stud 22 connected with it acts 
upon the upper arm of lever 20 so as to place it in a more 
vertical position and set free thjjf/end of the lever Z, when the 
necessary action may take place^y. 

The cloth beaming mechanisrn consists of the same fast and loose 
pulleys S and and pinion T : the latter drives wheel U on the 
pintle shaft (Fig. 40), the squared 'end of which may be forced, by 
means of the clutch handle W, into the end of the mangle beam 
when the latter is in its proper ♦position. A pressing beam is 
provided to assist in beaming the cloth hard on the mangle pin. 
This beam is not shown in the above figures, but it is brought 
into action by means of the hand-wheel 9, pinion 10, and toothed 
quadrant ii. Tension rails 12 (Fig. 37) are also provided to prevent 
the cloth being beamed in a creased condition, and to assist the 
attendant in guiding the cloth properly on 'the pin. A drive is 
also arranged t 5 rotate the mangle pin when stripping This is 
seldom 'Tircessary for strong jute goods, since in such cases the pull 
* of the stripping roller and cloth is sufficient to rotate the beam ; but 
with light linen or union goods it is preferable to drive the beam 
positively, at least to begin with. The pintle shaft 13 (Fig. 40^ for 
stripping is rotated by means of the belt pulley 14, and may be 
entered into the end of the mangle pin by clutch handle 15, while 
the belt fork for fast and loose pulleys 14 is operated by means 
of handle 15^. The fast pulley is ^wide enough to take two belts, 
and one of these belts, a crossed one, remains on the pulley and 
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drives pulley i6 (Figs. 37 and 40) on the end of the stripping roller 
S R while pinions 17 (Fig. 37) on this roller gear with and drive 
crank pinions 18 ; this arrangement results in the rocking to and 
fro of the faking board 19. P R is a pressing roller of sufficient 
weight to ensure a proper grip of the cloth for stripping purposes. 

A further safety connection is made from bowl B to both 
pintle shafts (Fig. 40) by the rod 23, levers 24, 25, and^26, and 
rocking shaft 27. This ensures that both pintle shafts V and 13 
will be automatically \^t]idrawn from the pips 111 the beaming and 
stripping positions respectively when the bowl B is raised prepara- 
tory to rotating the plates. Although thi.-> safety catch is some- 
times neglected it is far wiser and safer to sec that it is m use. 

The self-acting reversing gear (see lug. 37 for general arrange- 
ment) is actuated by means of an independent drive to belt 
pulley 28, then through bevel pinion 29, bevel wheel 30, and spur 
pinion 31 to crank wheel 32. From a crankpm on the latter 
wheel a connecting arm 33— adjustable in lengtli with a view to 
regulating the positions of the clutclies (P and IP — is L'arricd to 
a pm which projects from the upper face of cam 34, the latter 
being fulcrumed upon an independent centre 35. As wheel 32 
revolves, cam 34 oscillates about its present central position and 
thus acts alternately on tliQ antiifriction rollers 36, bolted at each 
side of the table lever 37. This lever, supported underneath on 
anti-friction rollers, is fulcrumed at 38, and is connected at hs 
further end by means of a short arm to the clutch lever 39. The 
lever 39 is fulcrumed at 40, and it is clear that the lateral move- 
ment of this lever m one direction will place one clutch in gear 
and withdraw the otljer, while a lateral movement in the other 
direction will have the opposite effect. The short arm of levej;^ 
37 actuates a pawl 41 which gradually rotates a tootiW^ iTell- 
wheel 42 arranged to ring a bell 50 and thus warn tffe attendant 
at the end of a run ; in many cases this useful adjunct is neglected, 
and ^he length of each run is timed by the attendant. The 
connecting arm 33 is so fixed to .cam 34 by the spring handle 
43 that it may be readily detached. The hand wheel 44, pinion 
45, and segment rack 46, on cam 34, provide means whereby 
the clutches may be placed in ^heir central positions to stop the 
mangle, or by which either clutch may be kept in gear at the 
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pleasure of the attendant when it is found necessary to rotate 
the mangle for a little time in one direction. 



Figs. 41 to 44, show in detail the self-acting reversing gear. 
The fulcrum of the cam 34, and that of the hand-wheel 44, pass 
through the table-lever 37, and the latter is therefore provided 
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at these points with concentric slots 47 and 48, as sliown, 
to permit of the necessary movement of the table on its fulcrum 38. 
In Fig. 42 the sectioned part of the elevation is taken along the 
line of the table 37, and each part shown is numbered in keeping 
with the forego. ng description, 'fhe connecting rod 33 is not 
shown in this figure, but the stud for placing the slot in rod 33 in 
gear with the cam ^4 is shown at 49. The same rema/ks as to 
lettering apply to the elevations in Figs. 43 and 44, the lines of 
which have been taken •through the centres of the driving pulley 
28 and the crank wheel 32 respectively. In the former view the 
short arm of table-lever 37 is shown with details of the lever and 



pawl for actuating bell-wheel 42 and bell 50. As the short ann 
of lever 37 moves to the right, it causes the pawl 41 to rotate the 
bell-wheel 42. Projecting pin 51 ultimately reaches the bent 
portion of wire 52, wlien the bell is gradually forced out until pin 
51 shps past the end of wire 52, the sudden release r emlth j^^'* 
the ringing of the bell. When a large number of pieces require 
exactly the same time in mangling, the •use of this motion 
relieves the e^ttendant of part of his responsibility ; but when a 
great* variety of fabrics have to be treated on the same machine, 
the motion is, as already stated, often dispensed with. 

In Fig. 44, the method of connecting the arm 33 by means of 
the spring handle 43 to the stud 49 (Figs. 41 apd 42) in cam 34 is 
more clearly indicated ; a ring <Dn the inner arm of lever 43 drops 
over the head of the stud 49, and thus sufficient pressure is 
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exerted on the rod 33 to keep the stud and slot in contact. 
The figure also shows the anti-friction rollers 53 and 54 which 
support the table-lever 37 in its lateral movement. 

An elevation and plan of the most recent form of accumulator 
are shown in lugs. 45 and 46, the letters and numbers in which are 
distinct from those of the mangle proper. 

Referring chiefly to Tig. 45, the accumulator (jonsists of two sets of 
weights, A to 1£, and i to 5, part or all of which may be supported by 
a 3 Jin. ram acting upqn a column of water m the cylinder T. By 
means of ])ipes, valves, and other connections, the (yhnder T is con- 



nected with othei cylinders and rams underneath the mangle, and so 
arranged that the potential energy created in the cylinder F may 
be caused either to lift or to depress the top mangling bowl at 
will. A double-acting force pump (i is provided, mechanically driven 
through the pulley H, spur pinion J, wheel K, crank L, and double 
connecting ariiis M, by which the ram may be raised to reach 
the weights referred to. Weights A and B, C and D, 
and E, whic^h are supported when not in use by steps formed on 
the pillars N, give sufficient pressure by themselves to raise the top 
bowl of the widest mangle. They arc also sufficient for light 
mangling pressures up to about 65 tons. For heavier presi^ures 
the ram must be pumped up to*take one or more of the top weights 
I to 5. These are supported, as shown partly m sectkin, by a series 
of double-ended pnwls 0, fulcrumed between the sides of the 
channel frame N. Pawls O are soF fulcrumed that they constantly 
tend to assume the position shown, or, in other words, to support the 
weights. To brine: anv of the too weiehtsf into action, all the 
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other weights are first lifted by pump and ram, and, while the 
weights are in this position, the rack rods P are pushed up between 
the inner sides of N and the short arms of 0 to retain one 
or more of the latter in the vertical position until the weights are 
lowered to float with the ram and t^o act for mangling purposes. 
The rack rods P are controlled by means of pinions Q (see plan 
view, Fig. 46), wli^els R and and pitch chain» S, all 

brought into action by hand-wheel and lever U. To obtain, say, 
Nos. I and 2 of the uppei^set of weights, whtvl R^ must be rotated 
counter-clockwise until the number 2 on the disc is opposite 
the indicatimg finger V, and so on for any other number of top 
weights. The rotation of R^ results in rod P being raised to a 
height which will retain the same number of pawls O vertical as 
are indicated by finger V. The vertical trigger rod 1', which carries 
four ordinary triggers Tj to T^ and the safety catch T,,, is arranged 
to lift the short arm of a bell-crank lever W, when a ])in projecting 
from the long vertical arm of lever VV causes the belt fork bar X 
to slide in its bearings and thus enable the belt fork to carry the 
belt on to the loose pulley Hb The jnimp is thus stopped auto- 
matically if the ram shows a teftdency to rise too high during the 
working. It is also started automatically by the action of a 
weight or a spring on the same lever W when the weights 
descend. Triggers T^ and T, are set m line with each other 
and work in conjunction with the horn on step weight C f(#r 
light mangling pressures, while the triggers T^ and T^ are set 
in line and work in conjunction witli stej) weight E. Thus, for 
light mangling, the trigger rod T will be raised to stop the pumps 
immediately the horn \)n C lifts the trigger T.^, while for heavy 
mangling, the same automatic stop comes into action wherit^ 
horn on weight E raises the trigger T^. Trigger T^sfiould be 
so set that under ordinary mangling conditions the pump will 
be stopped before the top weight E, floating with the accumulator 
ram, picks up any of the weights that may still be suspended. The 
safety catch T., is provided to catcl> the horn on weight E should 
the latter miss trigger T^ ; the pum]^ is thus always stopped 
before the ram has risen too high. Trigger rorj and triggers are 
controlled and worked by handle tY and quadrant gear to pinion Z 
on trigger rod T. The trigger rod T is square in section for a few 
inches in order that i;he pinion Z may rotate it and still allow 
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the rod to slide up and down through the pinion. A rotary move- 
ment of the trigger rod of about 30° is sufficient to place 
either set of triggers into or out of position. When changing 
weights the trigger rod is rotated until both sets of triggers are out 
of position, and the circulaj; safety catch only in use. This 
safety catch should be so set that the ram just eases all the weights 
clear of*their respective catches During the operation of changing 
weights all connections to the mangle are^shut. When the pawls 
0 have been controlled by rack rods P, ‘the ram and weights are 
allowed to fall a little by easing the safety valve through lever 6, 
and the trigger rod is again rotated to its working position. Two 
set of valves are provided and are operated by independent handles 

7 and 8. One set admits and discharges water to and from the 
lifting cylinders while the other set fulfils the same purpose for the 
mangling cylinders. An indicator plate (see Fig. 45), is marked 
from left to right as follows : — 

Lift:, Lock Up: Discharge: Change Weights : Mangle 

and this shows the positions into which the handles 7 and 

8 must be rotated for the varidus operations. When mangling 
is proceeding, the mangling handle 8 will be over at “ Mangle," and 
the lifting handle 7 at “ Dischajge " , when lifting the top bowl, 
handle 7 will be at ‘‘ Lift," and handle 8 at '' Discharge." 
When both handles are standing vertically, or opposite " Lock 
Up " and “ Change Weights " respectively both delivery valves 
from the accumulator cylinder F and discharge valves from the 
mangle cylinders are closed ; the accumulator ram and weights 
are therefore locked up. vShould it be necessary while mangling to 

the number of mangling weights, the handle 8 must be 
placed opposite " Change Weights," the pump started, and after 
all the weights are fioating on the accumulator ram, the pawls 0 are 
controlled by the rack gear to suit requirements. JVhen changing 
weights handle 7 may be at " Lock Up " or “ Discharge," but not 
at ‘‘ Lift." At times when lifting the top bowl, it may not be 
necessary to allow the accumulator ram to fall to, the bottom, in 
which case the Ijandle 7 may be put over to the " Lock Up " 
position. In all cases handles and 8 should be moved slowly 
from one position to the other. 

In an older type of accumulator there are, in addition to the 
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bottom sets of weights, about six pairs of weights at given distances 
apart. The triggers may be set so that the bottom set of weights 
may carry upwards one, two, or more pairs of the additional weights 
to obtain the desired pressure, hor tlic heavier pressures the 
trigger rod is partially ^rotated as usual, to allow the plunger and 
weights to rise to the desired height, and to miss a certain number 



of triggers which represent the heights for lighter pressures. For 
Ab<^very lightest pressure the weights come into contact with the 
lowesTTir lirst trigger, and so on. In some of the modern accumu- 
lators a somewhat similar method is adopted, but single heavy 
weights arc used instead of pairs of lighter weights. 

Figs. 47 and 48 show the mangle bowls B and C, mangle pins 
Dj, Do, and D3, together with the details of the beaming and 
stripping motions, and the arrangements of the cylinders. These 
two figures arc partly m elevation, partly sectional, and partly dia- 
grammatic. Thus in Fig. 47 part of the framework appears, but 
at other parts it is entirely omitted, while the revolving plates, 
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pins, and lower bowl arc viewed from the inside. The beaiinp; 
block 55 of bowl B slides vertically in the framework A, its lower 
part when down fitting neatly into the corresponding ga]) 56 of the 
revolving plate 5, thus keejnng the latter stationary during the 
process of mangling. This bearing block 55 is connected to c\ hnder 
57 and ram 58, of bin. diametei, by means ol crossh(\ul 5() and 
connecting rods bo, .'^s shown, the ram 58 Ixitig fiiH' to \p)ik in 
fixed cylinder bi, which is rigidly bolted to frame A. ('nIuuUm 57 
receives the upper tixe*d . guiding and pressing ram t)2 ol 12m. 
diameter, but is capable of moving vertically with ram 58 to th(' 
extent of about bin. Cylinders 57 and br, and the corrc'sjiondmg 
cylinders under the other side of the machine, are connected by 
large and small bore pipes b^ and (>4 (.see also Figs. 37 and 4b) to the 
corresponding valves of the accumulator, whence, at the will of the 
attendant, water under pressure may be admitted to either cylinder 
If cylinder 57 be open to discharge, and water forced into c\’hnder bi 
through pipe b4, which will happen if handle 7 (Fig. 45) be at ‘‘ Lift ” 
and handle 8 at “ Discharge,” the ram 58, together with cylinder 
57, rods bo, and block 55, will rise, being guided m this movenuait 
by fixed ram b2 and framework i'\. Thus the to)) bowl B may be 
raised until the lower end of the block 55 leaves the gap 5b. 
Revolving plate 5, with beams o^* pins 1 ),, D.„ and D,, is then, 
so far as the top bowl is concerned, free to be rotated. Before 
this can be done, however, it is necessary that the stop-])in () 
should be withdrawn. This is done by pressing down handle Z 
(Figs. 37, 38 and 40) which also starts the revolving plates. This 
movement of handle Z, as before mentioned, places friction wheels 
X and Y in motion, an(> through wheel 3 and wheel 4 (Figs. 38, 40, 
and 47) revolving plate 5 is rotated ; but, at the same time as the 
forward end of Z is depressed, its rear end rises, thus hfbn11l5'''[ 
crank lever 7, and, consequently, withdrawing l^ock-pin (>. This is, 
naturally, done in much shorter time than it takes to describe, 
since it is only necessary to push in the small handle which places 
the belt on to the driving pulley S, and to press down lever Z to 
ensure the withdrawal of lock-pin b, and* the simultaneous move- 
ment of plate 5. The latter, in one-third of a revolution, will 
clearly place pm D3 immediately, under bowl B.' Mangling bowl 
B must now be lowered, which may be done by opening cvdinder 61 
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to discharge. The pressure in cylinder 6i, due to the action of 
the accumulator weights, results, as shown, in lifting the bowl B ; 
it is therefore clear that if any pressure other than the deadweight 
of bowl and bearings be brought to bear on the cloth which is 
wrapped round the pin, it must be by a downward movement of 
all the connected parts. In other words, the bearing block 55 
must be pulled down by a force acting through the rods 60. By 
reversing the handles 7 and 8 (Figs. 45 and 46) to Discharge ” 
and “ Mangle,” water discharges from cylinder 61 (Figs. 47 and 
48), while cylinder 57 is filled with water under heavy pressure 
through the pipe 63 and ram 62. The stream of water continues 
to flow until cylinder 57 is full, when the continued pressure acting 
inside the cylinder 57, and effectively on its base, easily exceeds the 
atmospheric pressure in cylinder 61, with the result that cylinder 
57 and all connected parts move downwards, and thus exert the 
necessary pressure on the cloth through the medium of bowl B. 

Since the diameters of the rams 58 and 62 are as i to 2, their 
sectional areas are as i to 4 ; consequently the simple change of 
direction of the flow of water from cylinder 61 to cylinder 57 con- 
verts an upward or lifting force cf a given value into a downward 
or mangling pressure four times as great. 

While mangling is proceeding, say, with Dj between the bowls, 
it is customary to strip the newly mangled piece from pin D2, and 
then to beam a fresh piece on the pin D3, which is in the beaming 
position. The stripping motion is illustrated on the right of Fig. 
47, where the cloth, shown in heavy line, passes from the pin and 
between the pressing and stripping rollers P R and S R (see also 
Fig. 37), and then between the sides of the faking board 19. The 
stripping roller is lyd. in circumference, so that if required a 
nie^ar?x:g motion may be fixed on the end of the shaft of pulley 
16. The faking board 19 receives its oscillating motion through the 
medium of wheels 17 and 18, and connecting rod 65. 

The next operation is that of filling the pin D3 on the left. The 
cloth is tensioned or railed, according to the strength of the fabric, 
by passing it over and under the four heavy iron rails 12. They are 
marked as if made of wood, but this is done merely to make them 
prominent. Wooden ones might be used in narrow mangles. In 
addition to passing over the rails, the cloth is often taken around 
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the heavy shaft of the quadrant ii. Then it passes under the 
pressing roller 66, and finally around the mangle pin, which may or 
may not be first provided with a covering cloth. If the piece to be 
mangled contains unequal selvages, this arrangement of providing 
a cover rather narrower than the cloth to be mangled is often 
adopted, instead of zig-zagging the (*10111 when beaming it on the 
pin. Before beaming commences, the small retaining catch is 
removed from its ratchet immediately behind wheel io,*and tlu' 
latter is then rotated by hand-wheel 9 until the quadrant ii carries 
pressing roller 66 in close contact with tlie mangle pin. The 
pressing beam helps to make a firm pin m virtue of its own 
weight, but its power is considerably augmented by the action of 
a number of weights 67 acting as shown. As the beam fills, tlu' 
liressing roller and quadrant are gradually forced back, and when 
all the cloth is firmly beamed on the pm, the hand-wheel 9 is again 
used to remove the pressing roll(T from the cloth. It will thus 
be seen that when the time arrives for removing the mangled 
cloth and for rotating the plate 5, there will be one empty pin 
D_, and two filled pins and D.^. Although there is little difference 
betwci n the weight of a full jjm and that of an empty one, yet 
this difference, in conjunction with the rotating plate 5, is sufficient 
to cause a little trouble as to adjustment of the latter when no 
lock-pin IS m use. The heavier pm has a tendency to carry the 
plate round a little too far, and this in spite of the slow and 
careful rotation. When, however, the lock-pin is m use, it im- 
mediately checks the jilate 5 at the proper place for the insertion of 
block 55 into gap 56. 

In the sectioned p^yt of the shaft which carries bowl C are two 
small dots : the upper one is the centre around which C rotates, 
while the lower one is the centre of the rcVolving^k‘1»“'5. 
The supports for the revolving plates are heavy ciitular beads 
cast on the inside of the framework : they 5 re shown as heavily 
dotted circles tn Fig. 47, but are more clearly illustrated in Fig. 48. 
The lower part of this latter figure is a section through the centre 
of roller C, while the upper part is thrpugh the lock-pin. Each 
beam or pin Dp Dj, and Dg is provided with sliding supports 
which fit into guides or slots 68 (Fig. 47), thus giving the amount 
of plav necessary for different pins. 
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The ten weights of the accumulator (Fig. 45) vary slightly in 
weight, but average between 800 and 9001b. each. They act 
directly upon a ram of jjin. diameter, which imparts pressure 
to the pressing rams, each of 12 in. diameter. The pressure of 
the accumulator -f sectional area of ram in inches equals the pressure 
per square inch which is tl.e same upon all ; consequently, the 
accumulator pressure upon the mangling pm will be : 

Mass of accumulator weights x sec. area of the two 12-in. rams 
Sectional area of the jJ-iii. ram 

while the total pressure is equal to the above, augmented by the 
weight of the top bowl and moving parts. 

Thus, the increased pressure due to the addition of one of the 
top weights, each of which is approximately 820 lbs., will be 

820 

4 820 X2XI 2x12x4x4 

" 13 X 13 

4 

= 22,358 lbs. 

= approximately 10 tons. 

The following table shows the mangling pressures which may be 
obtained by the different weights of this accumulator: — 

Tons. 

1 Pi essure due to weight of top howl and moving pai IS (aver.igo) . 10.25 


11 . 

al)ovcpaits 

-I bottom step 

weights A 

ind 15 33 75 

III. 

,, ,, and weights + middle ,, 

(' 

,, I) 57.12 

IV 


f top 

weight lb 

67.62 

V 

,, .. ,, 

f suspended \ 

eight I 

77-75 

VI. 

.. .. >1 

-1- ,, t. 

,, 2 

8833 

VII. 


1 

3 

98.32 

.. 



M 4 

108 25 

IX ’■ 




. 118.25 


Figs, 49, 50 and 51 show the general arrangement of accumulator, 
piping, and part of mangle for a left-hand-driven machine. Fdg. 49 
is a front elevation of the accumulator at E, but a side elevation of 
the lower part of the mangle framework at A. Fig. 50 is a front 
elevation of the lower part of the framework of the mangle with 
cylinders and pipes underneath ; while Fig. 51 shows a plan view 
of the connections of the pipes between the accumulator and both 
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sides of the mangle. The various details of cylinder^ and piping 
will be readily followed from the foregoing tc'xt in connection with 
]hgs, 47 and 48, 

Previous to mangling, both large bowls sliould be covered with 
hessian or other strong jute or linen cloth m oidei to remo\H‘ the 
danger of rust stains and similar daftiages. Special solutions ai(' 
sometimes used for fixing on this cloth so that it may stand until 
it is practically worn ‘down to the bowl. 

The operation of mangling might be sumimirised as follows : 
Assuming that the toj) bowl is down, and that tlie doth has bi'cn 
jiassed round the necessary tension r.uLs, the' jiressmg roller is 
brought up against tlu' mangle pm in the beaming position, tlu' 


E 



beaming motion is started, and the mangle jun thereby filled witji 
cloth. When this pin is filled, and the cloth between the bowls 
sufficiently mangled, the top mangling bowl is raised ch'ar of the 
revolving plates by admitting jiressure from the accumulator to 
the smaller or lower cylinders under the mangle gables or framework. 
The revolving plates are then set in motion by mean? of the handle ^ 
provided for that purpose, and by the same movement thc'^LOp^iin 
is withdrawn. The motion of the plate is automaticalfy stopped, 
as already described, when the newly filled beam has rotated to 
the vertical position. The top bowl is now lowered by discharging 
water from the small cylinder to the pump cistern until the pro- 
jections on the ends of the bowl blocks fit into the corresponding 
gaps of the revolving plate. The reversing gear is now put into 
motion, and after the cloth has had a turn or two with the 
top bowl and other deadweight parts only, hydraulic* pressure 
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may be applied gradually by using one or more accumulator 
weights, according to the finish required. While the mangling 
operation is proceeding, the mangled piece is stripped and then 
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another piece is beamed on , to the pin which is in the beaming 
position. The mangle continues to run until the piece is sufficiently 
mangled, when the reversing gear is stopped, the'^top bowl raised, 
and the revolving plates put in motion. The above-mentioned 
operations are repeated, but now the beam that has just been 
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mangled may in turn be stripped while the operations of bt'aming 
and mangling are going on. 

Figs. 52, 53 and 54 illustrate one of the latest mangles. They 
represent a I32in. machine which is specially driven by a motor of 
looh.p. The current is conveyed frpm the dynamo to the motor 
by cables, which, in Fig. 53, are clearly seen emerging from the 
wall, and which pasa to the screw switch-board, shown in.Fig. 52. 
From here their coursg is easily followed to the motor, which, as 
will be seen, turns a driving drum containing seven rope grooves. 


r-rr- 



Three of these grooves*are to be used for driving a calendar, while 
the remaining four drive the main rope pulley of the mangle. ^ 
Switchboard, motor, driving end of mangle, and acciimulator are 
all clearly shown in Fig. 52, while Fig. 53 k a full view of the 
mangle and a/:cumulat^r taken from the front of the machine, 
and this view shows the relative positions of the accumulator 
and the mangle. Fig. 54 shows the back of the mangle and the 
end opposite tg the main drive. All the parts here will be easily 
followed from the description given in reference to the line 
drawings ; indeed, with the single exception of the stripping 
motion, which in this case is fixed low down for greater con- 
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vonicncc, all parts occupy identical positions. We are indebted 
to Sir James K. Caird, Bart, of Ashton Works, Dundee, for 
permission to illustrate this up-to-date example of a modern 
finishing machine. 

As a closing paragraph to this section of mangling we might 
recapitulate the chief differences which exist between the various 
types oi^ finish, and in this connection we r«?produce in Figs. 55 
and 56 the same cloth in four distinct stages. Pattern A (Fig. 55) 
shows the cloth as it appears in the loom state, or at least after 
cropping. In the second stage, B, termed '' calender finish,’' the 
single layer of cloth has been more or less heavily pressed as it 
passed rapidly between the various bowls of the calender, and 
therefore the yarns of the fabric arc simply flattened out. If, 
while the fabric is being passed between the bowls, it is also 
wound upon one of the upper bowls and then subjected for a 
time to a continuous rolling pressure, the finish is termed 
“ chesting,” and a cloth of this type, in which the threads acquire 
a characteristically corded appearance, is illustrated at C (Fig. 56). 
Finally, the fabric shown at 1) illustrates the typical mangle finish 
vyhich is similar to C, but filled up b’etter. 






CHAPTHR VI 

MKASHR^NC;, MARKING, AND ROLl.lNc; 

Mkasurinm;.— Since practically all jute ,uul linen j^ieci'-ji^oods .ire 
sold 1)y tlu' imperial yard, their .iccurate and rajiid meahiiremcnt 
in the fmislK'd condition, prior to inaking-iij), forms an important 
iti'm in the stajiicnce of linishinj^ ojierations. In tlu' earlier st.a^is 
of the industry mcasuriiif^ by hand was a ('ommon practice, and 
this process is still resorted to, althout(h jierhaps infreijiiently, 
where limited (juantities reijuire to be tieated. In order to mini- 
mise error, howi'ver, and espi'cially if a considerable ijuantity of 
goods requirc's measuring, it is essiaitial that .i macliinc* of some 
type or other should be emjdoved. Measuring and lapping or 
folding may in some cases be aimed on simultaneously, and so 
may measuring and crisping ; l)ut the general, and j^erhaps most 
desirable, practice is to emjdoy a •distinct machine for the purpose 
of determining the length of the jiiece. 

There are several types of machines for recording the length of 
textile pieces, but most of those used in the jute and linen industries 
are somewhat similar to that made by Messrs Unjuhart, Lindsay 
and Co., Limited, Dundee, which is illustrated in end elevation and 
plan in Figs. 57 and 58. *This machine consists primarily of a measur- 
ing roller A, which is built up of sections as shown in Fig^y, ^nd 
then turned up truly from end to end until a uniform circumference 
of 36 ins. is obtained. \ A recording dial or clo«k B is provided, the 
necessary hand^ and gearing of which are driven by means of a 
single thread worm C on the end of the central shaft of the roller A. 
Situated behind the measuring roller, or to the right of it in the 
illustration, are ^wo heavy cast-iron rollers D and E,' the former of 
which may be operated by means of a fast and^ loose pulley, or 
by friction pulleys as illustrated r#t F and G in Fig. 58. The outer 
friction pulley G is controlled by the lever H and rod J from the 
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eccentric handle K situated near to the clock B, The upper roller 
E is supported by bearings which have a free movement in the 
vertical slots at each end of the machine ; the arrangement being 
such that the roller E rests upon, and is frictionally driven by, the 
roller D when the latter is set jn motion. 

The cloth, shown by the heavy line X, is led from the stripping 
roller oi the calender, or other machine, aixl passed over guide 
rollers as shown ; it is then passed around ^the measuring roller by 
hand, and automatitally guided between the rollers I) and E. 

These rollers are then set 
in motion, and the nip 
between them serves to 
draw the cloth rapidly 
through the machine. The 
measuring roller is pro- 
vided with jierforated 
metal strips, or else with 
a few short spikes or 
hackles which project from 
its surface and engage with 
the cloth, so that the 
measuring roller is driven 
at the same surface speed 
as that which the cloth 
iMg. 51 ). attains as it passes through 

the machine. 

Pulley T. is keyed to the arbor of the roller D, and drives the 
cranked shaft ,M through the short belt N and the pulley 0. The 
* crai^ks ^n M are connected by means of arms P with the faking 
board Q, viliich thus receives a rapid to-and-fro motion, and throws 
the cloth into loose kips or folds ready for making-up. 

W^The single-thread worm on the end of the shaft of roller A 
communicates motion to the gearing of the clock B as shown. The 
clock and gearing are mounftd in and supported by a movable 
bracket R, which is controlled by the lever S. A slight downward 
movement of S withdraws the gearing from the worm C, when it 
is necessary to place the hands of the clock to zero, which is essential 
at the beginning of each piece. An upward movement of the lever 
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S then places all in gear ready for the measuring operation. Brass 
insets are usually provided on the end of the measuring roller A 
to indicate the zero mark— which sliould be on the top and coin- 
ciding with the end of the piece when starting -and the divisions 
of and Jyd. When nearing the finish of tlic piece the machine 
should be slowed down by reducing the frictional contact between 
the pulleys F and O— thus permitting tlu' end of the picAc' to be 
brought slowly and gradually to the top of the measuring roller. 




Complete yards may then be read off from the clock, and fractional 
parts of a yard from the insets on the end of the roller. 

bigs. 59, 60, and 61 show, on a larger scale, a front elevation of 
the clock face B, and an end elevation and plan respectively oithe 
necessary counter wheels. The single-thread worm C* causes the 
worm V to move one tooth for every revolutiT>n of the measuring 
roller A. Since worm wheel V has 20 teeth, it follows that 2orevs. 
of the roller A, and its equivalent 20yds. of cloth, will cause V, 
and the spindle W to which it is attacheej, to make one revolution. 
This spindle is* carried through the clock face, and on its square 
end the units hand T is fixed ; the hand T therefore moves round 
with V, and indicates on the oufer or units circle of the. clock the 
number of yards of cloth which has passed through the machine. 
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Fixed also on spindle W is a small pinion Y of i6 teeth, which 
gears with and rotates the pinion Z of 40 teeth. Compounded with 
the wheel Z is another pinion 2 of 19 teeth, which gears with and 
drives the wheel 3 of 38 teeth, fixed at one end of a short sleeve 4. 
The other end of the sleeve ^ passes through the clock face, and 
upon this end the tens hand U is frictionally fixed. The sleeve 
rotates lound spindle W, consequently the tens hand moves with 
it, and thus records the length in multiples of ten on the inner 
circle of clock B. The length indicated 6n the clock in Fig. 52 is 
therefore 32 J yds. 

One revolution of 1 ' x V or jo teeth = jo revolutions ol (' 

---that is, JO yards ol doth. 

One revolution of U x ^ ‘'^^-100 rcv'olutions ol C 

— that is, loo yards of cloth. 

Some machines are fitted with an automatic motion lor breaking 
the conne'etion between the spiked measuring roller and the clock 
when the end of the piece reaches the former. A small spiked 
roller is rotated slightly by the flick of the end of the cloth, and 
this roller in turn operates a handle to lower the clock out of touch 
with the worm on the end of the measuring roller. The mechanism, 
after having performed this function, is brought back to its normal 
po'sition by a spring. 

When the only object in view is that of obtaining the length of 
the piece, the machine previously described is all that is necessary. 
It is often desirable, however, especially in the case of many types 
of linen fabric?, that the cloth should be not only measured, but 
'also^mai^ed with the length measured every yard, that half-yards 
should be iwdicated, and that the piece should be ultimately rolled 
into compact form ready for retail sale. In such cases the three 
distinct operations of measuring, marking, and rolling may be 
carried on simultaneously ; but if the cloth is intended to be lapped 
instead of rolled, it is measured and marked and simultaneously 
faked into folds ready for the lapper. . ^ 

Figs. 62, 63, 64, and 65 are respectively illustrative of the two 
end elevations, front elevation, afxd plan of a measuring, marking 
and rolling machine of this character made by Messrs Robertson 
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and Orchar, Limited, Dundee. In this machine tlie ordinary 
method of driving by fast and loose pulleys is replaced by a bolt 
which passes over the driving shaft near the ceiling and tluMi around 
flanged pulley A (see Figs. 63. ()4, and 65). The belt is slack when 
the machine is inoperative, but is made taut when ready for work 
by the downward movement of lever*B (Fig. (>2), and the retention 



of the latter in its new position by means of a stop pin which enters 
guide C. This downward movement of lever H move^T^^^. 
dant arm D of this lever, and the lower arm of the straight lever E, ^ 
to the right, and consequently the belt pulky F at the opposite 
or upper end of E to the left. Pulley F is thus made to press against 
and to tighten the driving belt, which then imparts motion to 
pulley A. This is the usual arrangement for an overhead drive. 

In a precisely similar manner pulley A^ (Figs. 63, 64, and 65), 
drives the pulley G on the end of the rolling bars by belt H shown 
in double lines in Fig. 63. The belt is thrown out of action by 
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pressing clown handle J after <i{dthdrawing the stop pin from one of 
the recesses in guide K. This stop pin L at the end of the spring 
lever M fits neatly into any of the recesses, and thus keeps the 
handle J in the recjuired position, while the latter may be readily 
released l)y means of liand pressure on the upper end of M. The 
arrows indicate the direction ()< rotation of the different rollers. 


Tlie cloth passes from the floor over the table N (Fig. ()z), under 



tension bars 0,* under guide roller P, and over the measuring roller 
y, bting^'ept in close contact with the latter by the rollers R. The 
roller Q ma^ be clothed with perforated strip metal to ensure that 
the surface speed of the roller will be the same as the speed of the 
cloth which is passing over it. The cloth tlien parses under the 
roller S, over rail T, and is finally attached to the roller bars U. 
These bars are driven by the pulley G in the direction shown, and 
they draw the cloth forward and roll it as indicated in the figure. 
The roller S, when In the position shown in Fig. 62, does not rotate, 
but acts as a tensioning roller or rail. It is kept stationary by 
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the pressure of the end of the lever \’. whicli grips the roller wlien 
the handle W is up. The turning of this handle from its lowest 
position (Fig. 63) to tliat shown in Fig. ()Z, rotates a small eeeentne, 
shown in black behind handle \V, through half a reN’oliition , it 
then raises the roller S and depressi's the braking end ot the le\'ei 
y indicated. It is therefore evident fhat this arr.ingement gives a 
<'hoice of the following two positions : 

I. With eccentric and handh* W down, as in Idg. b and the 
cloth gripped between rollers .S and X, both of which 
rotate 

2 With eccentric and handle W up. as in I*'ig. hi, »md the 
cloth raised out of contact with th(‘ rotating roller X, 
but railed or tensioned by means of th(‘ now stationary 
roller S. 

The handle is always in the toj) position wIh'ii th(‘ pieci* is being 
rolled, as in Fig. hz , but if, as stated, the pii'ce rcspiin's to be 
lapped, then the handle W is placed in the low jiosition ^h'lg. bj), 
so that the rollers S and X, which are now m contact, draw the 
cloth forward over tlu' faking board Y. The faking board receives 
its motion from a connecting arm and crank on shaft Z as shown, 
tins shaft being driven by eitluM* a crossed or an open belt from a 
pulley on the same shaft as the piilley A , an open belt in heavy 
lines is indicated in the figure. When the rolling ojieration is 
completed, the roller bars U may be rotated into the position shown 
m F'ig. 65, and the bars themselves made to collapse or to aiiproach 
each other by a movement similar to that of the bars of a parallel 
ruler. This action removes the pressure between the edg(‘s of the 
bars and the cloth, and thus facilitates the removal «of the latter. 
If extra-wide cloth requires to be treated on this machi;»e, i» is 
passed through in the ordinary way and between rollers i, before 
being attached to the bars. Such ])ieces are, however, usually 
made up by hand. 

Having illustrated and described the method of drawing forward 
the cloth and delivering it according to .requirements, it now re- 
mains to show how the cloth is measured and marked. The measur- 
ing roller 0 is one yard in circumference, and its shaft carries a 
worm connecting with the necessliry wheels to a clock m exactly 
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the same manner as described in connection with the ordinary 
machine illustrated in Figs. 59, 60, and 61. This roller Q also 
carries wheel 2, which drives the wheel 3 on shaft 4. The shaft 
4 also carries the printing wheel 5, the type or numbers of which 
receive the ink from pad 6. The number of teeth in the wheels 
2 and 3 depends upon the maximum number of yards to be marked. 
The diameter of the pitch line of the wheel 2 should be the same 
as the diameter of the measuring roller Q, and when looyds. is 



tht' ma^iimum length required, wheel 2 contains 99 teeth and wheel 
3 contains'ioo teeth. If, therefore, the 100 numbers on the printing 
wheel or figure circle be in regular order from i upwards, and ex- 
actly opposite the 100 teeth in wheel 3, starting with No. 100 
touching the printing block on roller Q, one revolution of the roller 
Q and wheel 2 will rotate wheel 3 through a movement equal to 99 
teeth, or one tooth short of a complete revolution. Since the 
numbers on the figure wheel, as seen from the end elevation in Fig. 
62, run counter clockwise, this movement would clearly place the 
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next figure No. i immediately over the printing block on the roller 
0 with No. 100 behind on the left of the block. Each revolution 
of y imparts of a revolution to the printing wheel 5, so that 
it takes 100 revolutions of y, or 100 yds. of cloth, to complete the 



cycle on the printing wheel 5. The numbers on the printing wheel 
or circle receive the ink from the pad 6, so that each number is 
made to imprint its form on the cloth* at the proper time. In 
addition to printing the numbers, it is usual to mark the cloth every 
haJf-yard by a small horizontal mark, or dash. * 

It is evident that contact between the numbers on the printing 


F 
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wheel and the cloth should occur only at such intervals as we have 
mentioned— Lc. every half yard —and to accomplish this the 
following arrangement is adopted. At two points, diametrically 
opposite to each other, on the circumference of the roller 0 (lug. 66), 
appear two blocks (7 and 8), and the cloth receives its impression as 
it passes between these blocks and the printing wheel. The blocks 
7 and 8 consist of two pieces of w'ood enclosed in a brass box, the 
whole being let into the rolk'r (). Both blocks are adjustable, 
and when printing is in operation they .pikijcct above the surface 
of the roller. They are adjusted so as to raise the cloth at these 
points into contact with the figures and the dashes of the j:>rinting 
wheel 5. Block 7, which is ni'arer the end of the rolk'r than block 
8, acts for the full yards, while block 8 is used for the halt-yard 
marks between the figures. Both blocks may be sunk finsh with 
the surface of the roller when measuring only is required. The 
relative positions of numbers, dashes, and blocks are showTi in Fig. 
66 ; but in the machine the numbers themselves are, naturally, 
reversed .so as to give the proper impression on the cloth. They 
would, however, be in numerical order, for measuring 100 yds. 
and not as illustrated. 

Fig. 66 is an enlarged view of a part of Fig. 62, which illustrates 
a machine in which the numbers, rise to 150, and in this case it will 
be seen that the numbers on the figure wheel do not appear in con- 
secutive order. The number of teeth in wheels 2 and 3 must be 
prime to each other in order that all the numbers may appear by 
the time the cycle is completed. Numbers 99 and 150 are not prime, 
but one of the nearest numbers to 99 which is prune to 150 is 97. 
The two last-mentioned numbers are used' when the machine has 
to mark up to' 150 yds. With two such wheels : — 

‘ s-u 

I rovolutiLn of sm.'ill wheel, or 97 teeth = i revolution of large wheel - 53 teeth. 


2 


M <• 

194 . 

= I 


44 

3 



291 , 

" I 


} 141 

4 



388 , 

= 2 


t- 88 

5 



485 , 

==3 


- 35 

6 
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^3 
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7 



^ 679 , 

^4 


79 

8 



776 , 



^ f 26 

9 


, 

873 . 

^5 


t- 123 

10 



970 , 

6 „ 


+ 70 

1 1 


M 

1067 , 

= 7 


4 - 17 
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12 revolutions of small wheel, 


' 1 if)^ teeth 
1261 ,, 


volutions of large w heel 1 


Now, if \vc wvrv to sta t witli \o i on tlit* liltu k of roller (). 

the next figure to ap[iear on tlu' block should natuiallv be,\o. j ; 
but since the two wheels contain rtspt'ctivi'ly 150 and ()7 teeth, 
there must be 150 — ()7“5*^ nuinbets inst'itt'd, m the liyoiii' wlu't'l 
before* tin* lU'xt numerically ('onst'cutivt* number ajijx'ars ?.c 
there must be 52 numbers Ix'twtMm i and 2. Ix'twt'tai 2 
and 3, ... and between 
150 iind I. It is necessary, of Lj,” 

course, to start with No 150 
on the block, so that No. i J- 

may appear after the first re- 2- 

volution of roller () -that is, 

after one yard of cloth has _ — 

passed through the machine, t..' / 

We also find from the above * ( 

table that the interval between \ 

consecutive numbers on • the ^ Q I 

figure wheel is 17 , conse- I / 

quently the numbers on this /• 

wheel are arranged in the fol- I 

lowing order: — i, 18, 35, 52, r-, ) 

6 y, 86, loj, 120, i.j7, 4, 21, ' ^ 

and so on at intervals* of 17, Pig. g(5 

finishing with 134. 

Five consecutive teeth, with the proper numbers, shown 
in the detached view in Fig. 62 ; number 150, tjie highest number, 
being in position when its corresponding number in the figure wheel 
is in touch with the cloth. Three teeth are marked in the two 
wheels as shown in the detached Jfgure, so that they may always 
be set properly in gear in the position shoWn at the commencement 
of each piece. \\Teel 2 on the measuring roller Q slides out of gear 
with the wheel 3, in order to facilitate the adjustment of the relative 
positions of the two wheels. 
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CKISPIN(. AM) K()LLIN(. 

Cpihi‘iN(, OR l)ouHLiNr..s/Althoiigli the hulk of ]utc fabrics and 
a large proportion of linen fabrics are less than 45111. in width, 
then' IS a large variet^^ of much wider goods made in both these 
sections of tlie tc'xile industry. To facilitate the making up, packing 
and future handling of such ('loth, it is found convenient and almost 
essi'ntial to reduce much of it to about half its original width, by 
doubling it selvage to si'lvage along the entire kmgth of the piece. 
In the jute industry this operation is technically termed “ crisping," 
and is usuallv carried out on a machine which is specially constructed 
for jute goods. In Lancashire this operation is termed “ creasing," 
and in Yorkshire it is known as “ rigging." The process of crisping, 
combined with the subsequent process of rolling —a process to 
which crisped pieces are usuylly submitted — has a tendency to 
twist or draw the yarn out of its normal or evenly woven condition, 
d'his deflection or distortion of the yarns from their true course is 
more marked m the weft than in the warp ; but since both are more 
or less affected, it is usual to employ the two processes of crisping 
and rolling to those goods only which are intended for unimportant 
])urpos('s. 'riuis, jiacking canvas and Similar fabrics which are 
cut up tor the general carrying trade may be so treated, but jute 
hessiaffs , intended for linoleum backing and similar important 
purposes arc invai;iably made up in their full width. 

Since rolling usually follows crisping it is natural that several 
attempts have been made to combine the two processes m the same 
machine, and although the dufl process presented great difficulties, 
the scdution has been satisfactorily solved. Combined crisping 
and folding or lapping machines have been used for some time in* 
certain branches of the textile industry, and so have combined 
crisping and rolling machines, but it is only a few years ago since 

S4 , 
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a machine of the latter type was introduced into the jute .ind linen 
industries. And even yet crispin^^^ and rolling form two distinct 
jirocesses in most calenders or finishing dej)artments, and m these' 
])laces it is seldom that crisping is adopted for cloths iindi'i* 30 
inches in width. Simjile rolling machines must liowe\er he pio 
vided for those narrow goods which Vequire to he rolU'd m their 
single width. The operatives, must, of course, know m what form 
tlie goods are required, and making-iip instructions for jiite fabrics 
apart altogether from tfte, particular type' of linish which is to he 
imparted to the cloth — usually state I'lthei : 

I. Roll full width. 

2 ( risp and loll 

3. Lap full width 

Rolled goods are usually " stitched,” and lajijX'd goods “ tied,” 
to keep them intact during transit. In odd cases sjx'cial forms of 
making-up may he ri'quired for particular rc'asons iinknow'n to 
either the merchant or the fmishei. 

Crisping has at all times a markc'd tendency to atlca t the* iinish 
of the fabric : this defect may be slight in tlu' case of soft and 
flexible goods, but it is more pronoum ed in fabrics which are firm 
and .stilfly glazed and tinisUed, an^ particularly so if theciisjnng is 
accomplished mechanically. Hence, bleached linen damasks and .ill 
the finer grades of linen fabrics, wliether intended for distribution pi 
piece or other form, were, up to a few' years ago, mvarialily crisjied 
by hand, When such an operation was necessary. L'or similar 
reasons, lapping, the chief form employed for the ultimate makmg- 
up of linen goods, was •also usually performed by manual labour. 
Crisping and lapjiing by machine may be, and ofteA is, practised 
for a rough making-up of these goods jireparatory to foAvarcfing 
them to the bleachficld ; but when the cloth p m this stage, the 
operations are more easily carried out. Afterwards, hand labour 
IS largely employed, but the mechanical methods are also being 
adopted. The making-up of all kintls of goods is now performed 
by both methods. • 

Figs. 67, 68, and 69 illustrate respectively a side elevation, a 
plan, and an end elevation of a standard crisping machine made 
by Messrs Urquhart, Lindsay and Co., Limited, Dundee. The 



86 


THK FINISHIN(; OK JUTE AND LINEN FABRICS 


actual doubling or crisping apparatus consists essentially of the 
triangular guide board A and the double diagonally set steel guides 
C. The cloth to be crisped is placed immediately behind the frame- 
work H. It is usually brought here in a loosely folded condition 
and deposited on the floor , but provision is made (see brackets 
J), I'lg. 67) for crisping the cloth from the stripping roller of the 
calender, or from any other roller. In both cases, however, the 
cloth is passed full single width over the triangular guide board 
A, the narrow apex of which causes the clf)th to double over on itself 
about a central longitudinal line. It is then in a favourable con- 
dition for being deflected at right angles between the diagonall}^ 
set steel guides C. The doubled end of the piece is passed between 
these angular guides, and is then entered between the fluted draw- 
ing rollers K and each about six inches diameter. These drawing 
rollers, which are driven positively, grip the cloth in its doubled 
or crisped condition, and thus draw the piece rapidly through the 
steel guides above and deliver it to the double faking board F below, 
which dgjiosits it, in loose folds, on the floor. Motive power is 
applied by the ordinary fast and loose pulleys G, which are placed 
as shown on the end of the drawing roller E, and roller E^ is in turn 
driven positively from roller E by toothed gear wheels H and J. 
In close proximity to wheel J or\,the drawing roller FA is a flanged 
pulley K, and a short belt from this pulley passes round the pulley 
L on the crankshaft M ; the latter being thus kept in motion in 
unison with the movement of the drawing rollers and the cloth. 
Pulley L and the faking board F (Figs 68 and 69,) are* connected 
by means of crankpins and connecting arms N. Drawing 
rollers E and E^ are supported in sliding blocks which may be 
suitably adjus‘ced so that the rollers may be set for different thick- 
nesses obcloth. 

Compounded with the hand-wheel 0 , near which the attendant 
stands while crisping is taking place, is a pulley P from which a belt 
is taken to pulley Q on the shaft R, At the opposite end of this 
shaft a further pulley S (Fig. 67) is situated, and from this pulley 
S a broad canvas belt is carried over the small pulley T supported 
near the apex of the triangular guide board A. this canvas belt 
is thus situated irhmcdiately undef the centre of the cloth in process 
of being doubled ; indeed, the belt and cloth are in close contact. 
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A slight movement of the hand-wheel O is therefore sufficient to 
move the cloth slightly to one side or the other, and thus ensure 
that the selvages will be either virtually side by side, or, as is some 
times preferred, not quite coincident. 

Shaft R also acts as the fulcrum on which the faking board F 
is hung. Near the base of the triangular board A adjustable cloth 



guides U provided to centralise the position of the cloth while 
it is passing on to ^he guide board, and so facilitate successful 
doubling. Both guides U are so connected to an endless band which 
passes over grooved pulleys V— one guide to its upper reach, and 
the other to its lower reach — tliat a movement of the band in one 
direction by hand-wheel W will either close or open the guides 
equally with regard to the centre of the guide board A. Guides 
U are supported tly and move fi^eely along a suitably grooved 
roller X. Sometimes a rope is stretched over the roller, and in 
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the two longitudinal slots, and suitable hoops are arranged to slide 
on the rope for the same purix)se. 

Rolling.— This form of making up cloth either in the crisped or 
full-width state is usually accomplished by means of a very simple 
machine termed a calenderoy, or briefly “ roy.” As shown in end 
and front elevations in Figs. 70 and 71, the machine consists of two 



substantial frarnes A between which are supported a series of 
strong wooden tension rails B. One of the frames A carries a heavy 
cast-iron bracket C which provides a* bearing for the outer end of 
a short shaft D.^ This shaft is further supported by a bearing in 
the same frame A, and is, in this case, provided ^ith an ordinary 
fast-and-loose pulley drive. In some machines a friction drive is 
fitted, and stepped cone pulleys are provided so that a variety of 
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speeds may be obtained. The majority of machines, however, 
have the simpler type of drive as illustrated m the figure. 

The inner end of the shaft D is swelled so that it may be re- 
cessed at K to take the squared head of the tapered bar or “ spit ” 
F upon which the cloth Ci is wound. The smaller end of F is sup- 
ported in an open bearing af H, so that at the end of each rolling 
operation both the spit and the piece may ^be quickly and easily 



lifted oiit» and the former withdrawn from the centre of the piece. 
The latter operation is accomplished by dumping the thin end of 
the spit down upon a hard wooden block resting on the floor until 
the piece slips off ; the selvages are then forced into line with each 
other by beating the edge of the rolled piece with a flat weapon. 

The sectional form of the spit may be square as shown in Fig. 71, 
or either of the shapes illustrated in Fig. 72. Spits with sections 
similar to that shown in the upper view are most generally used, 
but either the square or the hexagonal form is better suited for 
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heavy car})etings or mattings, and for other wide good^ which 
require to be rolled in their full width. 

The pieces to be rolled are brought to the “ roy ” in the loosely 
folded condition in which they are delivered by the measuring or 
by the crisping machine. Each jnece is jilaced behind th(‘ rolling 
machine as required by the attendant, who then jiroceeds to “ rail 
the cloth round the ti^nsion bars B in such a manner that a ^uflicient 
strain will be imparted to it during the process of rolling, and a (inn 
piece thus ensured. TheJoose end of the pie^e is ])assed round the 
spit F, and one or two turns of the latter made by hand to make suri' 
that it has gripped the cloth properly ; this being ensuri'd, the 
driving belt is moved on to the fast 
pulley by means of the belt fork J. 

The bracket K retains the belt-fork 
lever in either the on or the off posi- 
tion as desired. 

The attendant sits upon a stool 
while the piece is being rolled, and 
guides the selvage of the cloth by 
means of his right hand restifig on 
the top rail B, and his right foot on 
the bottom or first rail B round vyhich 
the cloth passes. His left hand, and 
sometimes his left foot, may also aid 
in guiding the cloth while it is being rolled. It is usual to slacken 
the piece slightly upon the .spit before lifting both out of the 
machine. This is done by preventing the spit from turning 
in the forward direction, and then forcing the piece partially 
round it m that direction. In some cases this is found to be un- 
necessary. Pieces thus rolled are sometimes sheeted a»d^ stitched 
before being removed from the machine, but the general practice is 
to remove the j)iece first and to hand it over to another operative, 
who sheets it on a table — that is, he folds in the badly finished end 
of the piece, and stitches it up ready*for the stamper. 

The method of railing the piece as indicated in Fig. 70 may, 
of course, be varied at will by the attendant, but two, or at most 
three, different methods will be /ound to give all the variation in 
tension that may be required. 



Fig. 72. 
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A very successful crisping and rolling machine is that known 
as the “ Acme Creasing Machine ” and made by Mr A. Bicket, 
Manchester. Figs. 73 to 75 illustrate the type which is made 
for jute fabrics, while a very similar, but rather lighter, machine 
is made for linen goods. Whenever doubled cloth is run over tension 



rails, there is a tendency for creases or scrimps to be formed, but 
in this machine the cloth passes direct from drawing rollers into 
the rolled condition free from creases, and the combined pro- 
cesses of crisping and rolling an-e performed at the rate of no to 
130 yards per minute. ' • , 

The cloth A, in its full width, passes over and under guide rails 
and bars B, C, D, E, F and G, the latter being capable of yielding 
slightly in virtue of the springs H which encircle two studs fixed 
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cloth now passes between two parallel bars which are held rigidly * 
in bracket P.hxed to the back of the guide support, and it then 
passes partially round roller Q, over the top of roller R, and then 
direct to the spit S. The guide J,*near the parallel rods 0, is com- 
paratively thin, but naturally wide endugh for the desired double 
width of the cloth. 

The main shaft T of the fnachine carries the fast and loose 
pulleys U and V, broad pulley W, pulley X and roller Q. The 
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latter, in conjunction with roller R, in adjustable bracket Y (Fig. 75), 
draws the cloth forward, while a belt Z, from pulley W, passes 
round grooved pulley 2, and the latter winds the spit S. The 
delivery of cloth f^om the rollers Q and R is constant, and the 
rate of winding the cloth on the spit S must also be constant. It 
is clear, however, that the turns per unit of time of the spit S must 
decrease gradually as it is being filled. Tlie belt Z keeps the cloth 
A taut betwiK'n the roller R and the spit S. but slips on pulley 2 
more and more during the proces'j of winding the cloth on to the 
spit. A tension pulley ojierated by lever 4, fulcriimed at 5, 

and an adjustable weight b 
may be used if necessary, 
but this IS not often re- 
(juired. 

When the tmd of the cloth 
reaches the jiosition indi- 
cated in Fig. 73, or rather 
a little before this, the end 
is sewn to another piece, 
usually by a sewing machine, 
and the crisper restarted un- 
til the end reaches the spit. 
The machine is then stojiped, the two pieces separated, and then 
both spit and cloth are ready to be lifted from the supports. 
Before lifting them out, however, a strong hook, which hangs from 
a stud on the framework, is swung round to hold the spit firmly 
while the cloth is turned slightly, as mentioned in connection with 
the calenderoy, to facilitate the removal of t=he spit S. The end of 
the spit is dropped on to a block of wood, and the spit may 
then be ^.^ily withdrawn from the centre of the roll of cloth. 

A plaiting-down pr faking apparatus of the usual type is pro- 
vided if desired, so that the cloth may be crisped only. This 
apparatus is driven by a belt, not shown, which passes from pulley 
X (Fig. 73), to pulley 7 on shaft 8 A crank 9 and connecting rod 
10 (Fig. 74), then serve to drive the faking board ii ; the latter is 
secured to the bracket 12 and oscillates about the fulcrum 13. 




CHAPTER VI 11 

• k 

L\1TIN(., 1-()LI)IN(., OK I‘I 

Tapping. — In the making up of tabhrloths, najikms, towels, dusters, 
etc., either luanmed or fringed, or in tlie individual or tlu* collective 
condition, the operation is often pi'rfornied by hand, and is in- 
variably some form of lapping or folding This piocess is, as we h<iv(' 
already mentioned, most important and necessary for many types 
of fabrics ; but even in the making up of jute and linen goods in 
the piece form, lapping or folding is perhaps more important as a 
method than rolling, and it is almost invariably adopted for the 
better-class goods which are produced in both these sections of the 
textile industry. 

There is no doubt th.it a rolk*d piece is exceedingly convenient 
for the general retail traefe ; but unless it be rolled on a board or 
other similar flat centre piece, the^ first few yards to be rolled are 
generally crinkled, particularly if the cloth is folded, and are there- 
fore inferior to the rest of the piece. Rolling as a ])rocess is, conse- 
quently, for many types of valuable goods, less economical than 
lapping. Rolling on boards is seldom adopted for jute fabrics, 
but is sometimes practised for linen fabrics, in which case the end 
of the piece is protected from damage and the convenience of the 
rolled form retained. Lapping is also the more convenient form 
for the temporary making up of goods, say in the loom s^4^, wliich 
require to be rapidly loosened in order to pass through some 
further process such as piece bleaching or dyeing. Jute goods 
intended for such processes are usually transferred in the rough 
loose folds into which the piece is thrown by the faking board of 
the measuring machine. • 

Briefly state*d, the operation of lapping consists of folding or 
doubhng the cloth repeatedly up<jn itself in folds*or laps which are 
approximately equal in length. These folds may vary in nominal 

»6 
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lengths from about one yard in the linen trade to a maximum length 
of three yards for jute fabrics. Machines for the latter goods are 
constructed according to requirements for a maximum length of 
fold of 72, 90, or io8ins. and for practically any width of cloth. 
The medium si/.e, or qoin. machine, is perhaps that most usually 
supplied, while a fold of 8oins. in length may be taken as a good 
average. In general, the length of the lap should incr(‘ase with 
the weight of the cloth, and also with the length of the piece to be 
treated ; or, in other words, with the, difficulty likely to be ex- 
perienced in the further making up. 

Machine makers usually describe lapping machines by the more 
comprehensive tith^ of “ folding and measuring machines ” , but, 
although the machines are capable of indicating the number of folds, 
they are seldom employc'd for the purpose of measuring, unless the 
fold is (exactly one yard in length, or some other simple and con- 
venient unit This IS the general practice in certain branches of 
the linen trade, the length of the la]) emj)loyed being the ell of 37 
ins. In the jute trade, how’ev(‘r, where the working length of the 
fold may be varied at will, and often is varied to suit requirements, 
the value of the machine as a measurer is inconsiderable. Even 
assuming that each successive fold of the cloth is exactly the same 
in length, the mechanism, which is arranged to indicate the number 
of complete folds, takes no account of the length of the fold at that 
particular time, neither does it record the length pulled over by 
the attendant at the beginning, nor of the fractional part of the 
fold left at the tinish of the piece. A calculation would, therefore, 
be always necessary to find the exact length of the piece lapped. 
Further, most of the machines in generak use have tables of con- 
vex form, and it is not safe to assume that all the folds made by the 
machini /ire even practically tajual in length, for, as lapping pro- 
ceeds, the pressure of the grip rails at the extreme ends of the folds 
compresses the cloth there in such a manner that the pile of cloth 
folded is thinner at these edges than it is in the middle, where the 
pile of folds is free from any external pressure. This gradual thicken- 
ing or arching of the pile of cloth in the centre prevents practical 
exactitude in the length of the folds, and the tendency to error 
increases in proportion to the softness of the goods. In practice 
this known defect may, for goods of a standard length and make. 
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sometimes be compensated for by so arranf^inj,^ tfie travel of tlie 
folder that the average length of the folds m the pile will etpial the 



nominal length of the fold desited. Machine makers have also 
introduced concave tables with the object of correcting this defect ; 
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but SO far as we have been able to ascertain, machines with con- 
cave tables do not seem to have been introduced into the jute trade, 
although several are in use in the linen branch. In such machines 
the table dips towards the centre of the fold, while the fold itself 
is formed by traversing the folding knives horizontally above the 
cavity of the table, into which the successive folds fall after they are 
formed ,and are released by the grip rails. Witji such an arrangement 
greater accuracy m the length of the diffen'nt folds may be obtained 
where the lengths are, comparatively short -*the limits of one makei’s 
machine are from i8 to 421ns., but the benefits of the method when 
applied to folds of much greater length are doubtful, and, we believe, 
have yet to be demonstrated. 

As we have stated previously, the great bulk of Inu'u piece- 
goods, especially those having a stiff finish, are la])pe(l by hand, 
and, for obvitms reasons, such a method, unless very carefully 
performed, is untrustworthy as a means of measurement. It is 
desirable, therefore, that measuring of all {uece-goods should be 
done apart from lapping, and preferably on a machine which is 
specially constructed for that purpose. 

Jute goods are usually lajipeU in the full width state unless 
specially ordered to be previously crispi'd to meet customers’ 
requirements. Linen is frequently lapped m the crisped condition. 

Lapping machines by different makers differ somewhat m 
details, but th(7 are all practically alike m their essential features. 
That illustrated m Figs. 76 and 77 is the standard machine con- 
structed by Messrs. Hacking and Co. Limited, Bury, for the jute 
trade. Fig. 76 shows the side elevation of a 72m. machine of this 
kind, while F'lg. 77 is a sectional elevatiOii of the same machine. 
The latter figure shows more distinctly the method of supporting 
the noi^ oscillating tabic A, and of operating the movable grip 
rails B and B^ to permit of the entrance of the cloth between the 
grip rails and the table. Fhg. 78 is also a sectional elevation, but 
it illustrates an older, although still largely used, method of support- 
ing the lapping table and the ipparatus which causes it to oscillate, 
or to fall slightly at the end of every lap or fold to make room for 
the folding knife C or to enter the cloth between the table and 
the corresponding fixed grip rail B or BL The method indicated 
in Fig. 77 is being adopted, however, in all the new machines. Re- 
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ferring first to Fig. 77, it will be seen that the table A is built upon, 
and supported near each end by, a cast-iron framework 1). Tluse 
frames D are in turn supported by flexible chains E attached to semi- 
circular cams F. The cams b' are affixed 111 suitable positions on 
the horizontal shaft (i, the latter being c.irried by brackets not 
shown, but which are bolti^d to the framc'work H of tlu' machine. 
The table A and the fiiimcs 1 ) an^ countt'ipoisrd and pressed ypwards 
against the grip rails B, B^ bv tin* .ution of tlu' spiral springs J 



acting through the scroll cams K, which are also fixed on the shaft G. 
Six pairs of springs are necessary for a poin. table— abciK looins. 
wide, — but the graded form of the cam K tends to counteract the 
increase of pull imparted to the springs J as the table A is gradually 
depressed by the increase in thickness of the plies of cloth during- 
the process of lapping. U is sometiTnes urged against the springs 
J that they are.not so adaptable as weights (sec 8, Fig. 78) for an 
increase or decrease of pressure to meet the cases gf heavy and light 
fabrics respectively, Messrs Hacking and Co., Limited, have recently 
introduced an improved method of fixing the springs J — see detached 
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diagram at the foot of Fig 77 — by which any degree of pressure 
may be obtained at will. We are not aware that this improvement 
has been attached as yet to any heavy lapping machine for jute 
cloth, but its introduction is no doubt a question of time. Satis- 
factory means of adjusting the height and level of the table are 
provided : the ends of the table may be adjusted at L (Fig. 77), 
and thf sides adjusted at M, M by the set screws and lock nuts, 
while the framework of the table is retained in its vertical position 
and guided in its veiftical movement by means of the flanged guide 
pulleys N, N. 

The folding knives C and are rigidly fixed at each end to a 
trough-shaped carrier 0, which is fulcrumed upon a stud in the 
upper end of the folding lever P (Fig. 76), and they are transported 
from side to side of the machine between the grip rails B and 
by the action of crank Q and connecting arm R as the hollow shaft 
S revolves. Folding lever P is suitably supported, and fixed at 
the lower end to the rocking shaft T. 

As tli^e lever P moves from right to left the knife C acts upon and 
draws forward the cloth (shown by dot-and-dash line) until the 
latter approaches the grip rail B*, when, in order to facilitate the 
free entrance of the knife and cloth between the table and the grip 
rail B, the knife C is placed in a position parallel to the face of the 
grip, and close to the table or the last layer of cloth, by the upward 
movement of the knife Ch This tilting action of the trough or 
knife-carrier is imparted by the eccentric U (Fig. 76), on the hollow 
shaft S, through arm V. bell crank lever W, and rod X, the latter 
being connected to a projecting bracket on the trough. When the 
trough is so tilted the knife C neatly places the cloth under the grip 
rail B, whicli is clothed on the underside wath indiarubber or with 
wire caWV'lothing for the purpose of gripping the cloth and holding 
it firmly in positiqn. The knife C rises during the return stroke, 
while in a similar manner to that just described, knife takes 
charge of the cloth, carries it across the table, assumes a position 
• parallel to grip rail B^ and then enters with the cloth between the 
grip and the table. These functions and changes of position of 
the folding knives C and O are common to all lapping macliines. 
In some machines of an older fype, however, the eccentric U is 
dispensed with, the rod X is perfectly straight, and its lower end is 
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centred upon a fixed stud approximately vertically beneath its 
point of connection with the carrier O when the latter is in the 
middle of its stroke. In such cases the tilting of the knives is due 
entirely to the change of position made by the various parts as 
the carrier moves from side to side. In some machines the oscilla- 
tion or depression of the table A, to^HTmit of tht‘ entrance of the 
knife and cloth beneath the grip rail, is accomplished by the folding 
knife itself, which is curved for this purpose. As the knife a|)- 
proaches the end of its triivel its curved outer side is tilted towards 
the table, which it strikes and depresses from the gnp rail so that 
the cloth may be entered. 

The method of actuating the grip rails for the non-oscillatmg 
table illustrated m Figs. 76 and 77 is as follows : — ICach grip rail 
B, B^ m these figures is supported by two short arms Y, which may 
oscillate slightly about the central studs Z fixed in the stationary 
section of the double radial arms 2. Projecting from each arm V 
IS a small stud 3 which enters a corresponding slot in the upper end 
of the outer or sliding section of each radial arm 2. JTom the 
lower end of each sliding section a short stud jiiojects through a 
guiding slot in the fixed section •of each radial arm, and each stud 
carries an anti-friction roller 4 (Fig. 77). This roller is alternately 
raised by the nose 5 and depres‘^ed by the curved arms b of the 
oscillating cam 7 as the latter rocks m unison with the movement 
of the folding lever P and rocking shaft T. In this manner the 
grip rails B and B^ are alternately raised to allow the folding knives 
to enter with a fold of cloth, and also alternately locked m position 
to retain the fold until the return of the folder with the next layer 
of cloth. When grip nail B is raised, B' is locked, and vice verm. 
A motion of this kind is preferable to the older d^cillatmg-table 
motion illustrated in Fig. 78, and it is, moreover, much n7f»re easily 
operated. ^ 

In Fig. 78 the grip rails B and B^ are fixtures for the time being, 
but as the folding knives C and approach the end of their stroke 
in either direction, the table A is Rightly lowered at that end to 
permit of the cloth being entered by the operating knife beneath 
the grip rail. %s the folding knife in action recedes and leaves the 
cloth, the table A and the clotjj are pressed ufwards against the 
card clothing of the grip rail by the action of the adjustable weights 
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8 on the lever fulcrumed on shaft G. On the same shaft, and near 
each end, semi-circular cams F are also fixed, from which flexible 
chains E depend to support the vertical rod 9, table frame 10, and 
table A. Similar flexible chains E, attached to flanged pulleys ii 
on shaft G, are first passed over pulleys 12, centred at each side of 
the table frame, then over farther guide pulleys 13, and are ulti- 
mately attached to square slide rods 14. These rods are suitably 



nished w^h a projecting shoe 15 which interposes in the path of 
‘ the anti-friction roller 16 as the latter revolves with the hollow 
shaft S. As shaft S revolves, roller 16 acts alternately on each 
shoe, and in this way causes each slide rod to make an endlong 
movement away from the shaft,; each slide rod in turn thus shortens 
the reach of chain E between two adjacent pulleys 12 and 13, and 
so pulls down the table A at that end. When thi^ occurs at one 
side, say the right hand, the left hand edge of the table acts as a 
fulcrum by pressing against the gnp rail B, and vice versa when the 
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table is lowered at the left hand. In both cases, while the table is 
being lowered, the vertical rods 9 dip slightly in the guiding slots 17, 
which are situated on the inner side of the framework. ' Immedi- 
ately a shoe 15 is released by the removal of rotating anti-friction 
roller 16, the weights 8 react upon the table to raise it again to its 
normal position, and to return the ifiide rod 14 and shoe 15 into 
the path of the revolving cam. 

All lapping machines are provided with means whorel^', when 
the lapping of a piece is*finished, the table may be depressed against 
the action of the springs J (Fig. 77) or the Wights 8 (Fig. 78), to 
permit of the removal of the pile of folded cloth. In Messrs Hacking 
and Co.’s machine this part usually consists of a lever 18 and link 
19 (see Fig. 76), so connected to the cams F on the shaft (i that foot 
and hand power may be applied by the operative, at points 20 and 
21 respectively, to counteract the force of the springs J or the 
weights 8, and so permit the table and the lapped piece to move 
downwards. A retaining shoulder 22 is also provided to keep the 
table in the low position until the starting end of the next piece is 
entered. 

All modern machines are furnished with apparatus by which 
the length of the fold nmy be quickly and accurately altered and 
the distance apart of the grip rails contracted or expanded to suit 
the new length : this provision is also shown in Fig. 76. Radial 
arms 2 are centred on shaft T, and each arm is provided with a 
longitudinal slot towards its upper end. Situated immediately 
behind the slots in the arms, and at each end of the machine, is a 
heavy right and left hand screw, each thread of which carries a 
loose or travelling bra^s nut ; a short stud projects from each nut 
and enters the slot of the corresponding arm. By«slackening the 
fixing bolts in the concentric slots 24 of the framework, ai:^ rotating 
the hand-wheel 25 in the proper direction, the radial arms and their 
grip rails may be closed or opened to any distance within the 
limits of the machine. Both screws are connected by the bevel 
gearing indicated, so that the radial ^rms at each side of the machine 
may move in unison. • • 

Somewhat Similar provision is made for the corresponding altera- 
tion in the length of the traverse imparted to the folding knives C 
and CF Each crank arm Q carries a screw which controls the 



104 the finishing of jute and linen fabrics 

position or working radius of the crankpm 26. Both screws are 
connected by bevel gearing and controlled by a smaller shaft 27 
(see also Fig. 78) which passes right through the hollow shaft S, 
and is operated by an auxiliary handle not shown. This handle 
engages with the shaft 27 by means of two pins which enter corres- 
ponding holes m a disc keyed *10 the extreme end of the shaft. 

The gearing for operating the machine is perhaps sufficiently 
well indicated in Jdg. 76. The fast and loose pulleys are situated 
on the shaft 28 at the opposite side of th,e Inachinc, while the shaft 
S is driven through wheel and pinion gearing of the following 
values : Spur pinion of 22 teeth on shaft 28 ; intermediate wheel 
and pinion of 45 teeth and 22 teeth respectively , spur wheel of 
124 teeth on shaft S. Th<‘ pulleys on a goin. machine may run 
at i86rcvs. per minute, giving a folding speed per minute of : - 

22 22 

i86revs. x x - approximatelv ib double folds or 
45 1^4 

32 single folds per minute. 

The belt fork rod is usually arranged so that it automatically 
removes and replaces the brake 29' on the fly or hand wheel 30, at 
the start and at the stoppage of the machine respectively. It is 
desirable to keep the folding lev^r P in an approximately vertical 
position when the machine is at rest. 

Figs. 79, 80, and 81 are three diagrammatic views showing the 
positions of the folding knives C and at the centre of their stroke 
and at the extreme j)oints of their travel. They show in reality 
only half a revolution of the crank and eccentric shaft S, but they 
illustrate practically a complete cycle of movements of the folding 
knives. In Ffg. 79 the folding knives have been carried to their 
extreme J^qsition on the left, and the knife C has just placed a fold 
of cloth under the left-hand grip rail. In Fig. 80 the knives are 
moving to the right and are about midway in their travel, with 
knife in charge of the cloth — a position similar to that shown in 
Fig. 76. Finally, in Fig. 81 the right-hand extreme position is 
shown, with knife C' placing the cloth in ‘position under the right- 
hand grip rail. The grip rails have been omitted in these diagrams 
for the sake of clearness. , 

Lapping machines of this character are sometimes utilised in 
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the jute trade for the purpose of doubling up the rloth into (olds 
of a predetermined length previous to cutting up for sack-making. 
When this function is desired the crown of the la])ping tahh' 
must be provided with a slot, along which a knife may hi- rim to 
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cut through the folds of the cloth ; m addition, a slotU'd cl.imp 
has to be arranged to coincide vertically with the slot m the table. 
When the folding is completed, th(“ clamp is lowered on to the top 
layer of cloth, thus securing the Vhole j)i«‘ce and holding it firmly 
while the knife is passed from side 
to side. The knife, which naturally 
passes through both slots, severs 
the plies of cloth m its passage^, 
and leaves a pile of folded lengths 
of cloth on each side of the table. 

These lengths are then ready for 
sewing, or for branding* or stamj)- 
ing previous to sewing. When a 
lapping machine is used for this 
purpose, the table edge is in- 
variably marke(^ in inches or half 
inches for convenience in adjusting the grip rails the proper distance, 
apart, and for setting the travel of the folding knives to suit. 

The general^ procedure of lapping, and the usual method of 
operating the machine, may be described as follows : — The piece 
to be folded is brought from the ipaeasuring machine in loose folds, 
and is placed upon a low table, or uixm a low wooden olatform in 
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front of the machine — that is, on the riglit-hand side of Fig, 76. 
The attendant passes the cloth over and under the tension rails- 
31, over sight-board 32 and roller 33, then between the knives C 
and ( h Lever 20 is then pressed down until catch 22 holds the 
table firmly, and clear of the grip rails B and BL The end of the 
cloth IS then drawn between‘’the grip rail B and the table until a 
sufficient k'ngth, say two or three yards, is obtained for wrapping. 
The lever 21 and catch 22 are now withdrawn, when the table rises 
and grips the piece securely. The belt, is^ moved on to the fast 
pulley, and tlu* machine commences to fold the cloth as already 
described. A star wheel on the shaft S, and further suitabh' con- 
nections, are provided to n'gister the' number of folds on a clock 
face, but this part of the mechanism is usually neglected, because 
the number of folds is of little practical value, except for some 
purpose' sucli as the above-mentioned method of making sack 
lengtlis. 

While the piece is being fohh'd, other operatives are engaged 
making up tlu' previously fokhxl cloth on a making-up table, and 
immediately the new ])iece is folded, this table, which is usuallv 
on castors, is brought (iiiite' close to the back of the machine. The 
length ot cloth intended for wrapping purposes is fust throw'ii along 
the making-up table, lev('r 20 is depressed until catch 22 is in 
position, and the fokk'd piece is then jiulled from the lapping table 
on to the one for making up. On this flat table the piece is now 
WTapped or doubled up into a number of thicker folds, which vary 
in form according to the length of the original lap. With a long 
lap, say of three yards, the ends of the piece of cloth are first placed 
neatly in the middle of the lap , th(‘ extreuvie edges of the folds are 
now brought to the centre, then each is doubled again, and, finally, 
one grofvji of folds is doubled on the top of the other. The neatly 
wTapjied piece is now' tied at both ends, and at one or tw'o inter- 
mediate places to prevent it from coming loose. The length in 
yards of metres, the breadth in inches or centimetres, with perhaps 
a quality number and some private mark, are stamped or stencilled 
on the piece, which is now ready for packing. The finishing opera- 
tions of lapping are ahvays performed by hand, and they require 
consideiable skill and dexterity on the part of the lappers. 

Figs. 82 and 83 illustrate side elevation and plan of a unique 
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folding machine rnade by Messrs (ieo. Hattcrsley t't Sons, Ltd., 
Keighley, while Fig. ‘84 is a’ part sectional elevation from tlie feed 
side, together with a few details of the internal mechanism. 'Fhe 
{X)sition^ of Ijie pulleys of this machine differ from most others in 
that the fast pulley A is on the outside and near tlie end of the 
dnving‘3haft JL while the loose pullef C is on the inside between 
the fast pplley A and tlie outer frame. Insuh' the framc'work and 
fixed on sFaft H, which jiasses througli to the other side, Are two 
pinions D driving compoynd wheels F and F on shaft (i. The 
pinions F (Inve.two large wheels 11 on the low' shaft J. The usual 
balanced cranks K on shaft j, one at iMch sidi' of the machine, are 
provided with the apparatus for adjusting the connecting arms L 
with respect to the desired throw, and the connecting arms L are 
attached also to the long levers M fulerunied at N in brackets (). 
In a slot in the same bracket () for adjustint'nt is fulcrumed the 
rod P, and both M and are attached as shown to the oscillating 
knife carrier Q. The movement of these or similar ]:»,irts has 
already been described in connection with h'lgs. yh to 81,^ but the 
lettenng is different. One of the knivc's K, the left one in lug. 82, 
is shown carrying the cloth S tov.ards th(‘ right of th(' machine m 
order to })lace the cloth flnd(*r th(‘ grip lail ' 1 ' (Fig. 84), which is 
(jperated as follows; The grip rail support and l(‘ver 1 ) (lugs. 82 
and 83), is fulcrumed at \', and its lower arm carries a pin W which 
enters the slot X in the companion bracked Y fulcrumed at Z. An 
anti-friction bowl 2 is carried by a stud 3 in the lever M, and when 
tins bowl is nearing the end of its stroke at either end, it (‘liters the 
recess or fork(;d end of lever Y and p.irtially rotates the latter - 
counter clockwise on Uie right lev(‘r and clockwise on tin; left. 
The slot X is not concentric with the fulcrum Z, and hence when 
the lever Y turns upon its fulcrum Z, the slot X moves downwards 
and forces the pm W further from the fix(*d fulcrum Z. It there- 
fore follows, that both arms of lever U, fulcrumed at V', are raised. 
The short arms of levers U carry the grip rail T, and hence the pins 
of the grip rail are lifted in time to a^ow the knife and the cloth to 
pass under. When the Iftiife returns, the weighted end of lever 
Y returns the pfns of grip rail T to the cloth. 

The cloth is thus lapped or folded on the top C»f the table 5, the 
supports 6 of which are guided in their vertical movements by the 
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grooved pulleys 7. The usual springs 8, chains 9, and cam 10 
serve to press the table upwards. The cams 10 are placed on the 
square shaft ii, and so are the two segments 12 which carry chains 
ij attached to short rods 14. These rods pass through projections 
at the bottom of the frame b. 

One of the main features* about this machine as compared with 
others is that the table 5 is governed automatically and thus relieves 
the attendant of a considerable amount of hard work. On the 
mam shaft l^, and betwe<‘n tlu' loose pull(^y (' and the framework, 
is a wlu'el 15 and clutch ib compounded, the clutch being shown 
only in big^. 83 and 84. A clutch fork 17 is carried by the short 
shaft 18, and this shaft is operated by handle 19. A pm 20 is 
used to kec'p the handle m the desired position On the inside of 
the loose pulley C, which is shown m section m part IV. (Fig. 84), 
is fi.xed a rectangular piece of raw hidi* 21. The pulley C is naturally 
in motion when the machine is off, and if the clutch wheel 15 is 
lorced towards the inside of the pulley C. a projecting j)m on the 
face of the wheel ih caught by the raw hide ])iece 21, and hence 
wheel 15 IS rotated. Wheel 15 then drives wheel 22 on shaft 23. 
On the same shaft 23. but on the* other side of the framework, is a 
pinion 24 w'liich drives wheel 25 on shaff 2b. On the (md of shaft 
2b, and near the imddh' of the ipachine, is a bevel jiinion 27 which 
drives two larger bevel wheels 28 and 29 running loosely on the free 
vvheel shaft 30. A clutdi 31, shown m detail II. (Fig. 84), and m 
its central or inoperative |X)sition, can be placed into gear with 
either wheel 28 or wTeel 2(), and thus drive the free wheel shaft 30 
in either direction as desired. Near the 6ther extreme end of the 
shaft 30 is a w'orm 32 which drives the fre« wheel 33 on the square 
shaft II, whfle at the extreme end is a hand wheel 34 for hand 
manipulation. The object of this mechanism is to lower the table 
5 automatically as^soon as the end of the cloth has passed over the 
sight-board 37. Wlien the machine is not in use and the loose 
pulley running, the above mechanism can be stopped by with- 
drawing the clutch ib and wheel 15 by the handle 19, and insert- 
ing the pin 20 Ih the position shown ib Fig. 83 ; but when the 
machine is in w'ork, the clutch and wheel are placed in gear and the 
handle 19 is on tlie other side of ^he pin 20 to that shown in Fig. 83, 
and then all the automatic mechanism up to the wheels 28 and 29 
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is in motion, but tiie lapping or folding mechanism is at rest liocause 
the belt is on the loose pulley C. These are the conditions which 
obtain when the operative commences to introduce the cloth S. 
The end of the latter is first passed through two tension rails 35 
and 36 then thrown over the sight-board 37, over guide roller 38 
in bracket 39, and between the knivt^s R of the oscillating j)art (,}. 
Sufiicient length for WTapping is drawn forward between th(' table 
5 and the grip rail T and on to a large lixed or movable talile near 
the delivery end of the lnachin(‘. At this time the table 5 is in its 
lowest |X)Sition, but if for any reason the tal>le is up, it may be 
lowered bv the automatic mechanism in order that the cloth may 
be introduced as stated. 

Two arms 40, one near each side of tlu‘ sight-board 37, support 
a wooden bar 41. These two arms are fulcrumed on a lod 42 sup 
ported by brackets 43 screwed to the underside of sight-board 37. 
Wdien the cloth has been drawn through as stated, it press('s woodim 
bar 41 into a slot in the sight-board and Hush with the face , and 
in order that the cloth may be kept taut and thus keep tl^e wooden 
bar 41 in the slot, two arms 44, one on i‘ach side of the sight -board 
and fulcrumed at 45, and carrying a W(joden bar 4(1, are swung 
down until the bar 46 rests on the cloth as shown at 4()h Iwo 
sets of guides 47, one set only shown, and adjustable in slots 48, 
serve to keej) the cloth centrally situated and in its projier position. 
On the rod 42 (Fig. 82), is also placed a lever 49, to the lower end^of 
which IS attached a chain 50, which m turn is attached to and 
supports the weighted end of arm 51, fulcrumed on stud 52, sei* 
detail view II. (Fig. 84) ; the stud 52 is fixed to the set-on rod 53, 
and is capable of moviag in the slot of bracket 54. 

When the machine is empty, the wooden bar 41* is kept in its 
highest position, i,e., projecting through the board 37 a^sjrindicated 
by 41^ in virtue of the weighted arm 51 , but when the cloth is 
stretched over the board 37. the wooden bar 41 is pressed down 
flush with the face of the board as stated, and hence the end of the 
weighted arm 51 is raised just clear of the upper part of the L- 
shaped lever 55, fulcrumftd at 56. 

On shaft J*is keyed a cam 57 which raises the short horizontal 
arm of lever 55 and oscillates thi^long vertical ailn every revolution 
of shaft J. When the cloth is on the sight-board 37, the upper end 
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of the long vertical arm of oscillating lever 55 can pass freely under 
the raised weighted arm 51, but when the end of the cloth leaves 
the sight-board, the wooden bar 41 is liberated, and the weighted 
end of arm 51 naturally drops in front of tlie upper end of the 
vertical arm of lever 55. As the latter moves to the left, its end 
comes in contact with, and carries tlu^ weighted arm 51 to the left ; 
and, since the latter is connected to the set-(/n rod 53 by the stud 
52, it follows that the set-on rod will also be taken to the left. On 
the extreme end of shatt 53 is a bracked 58 (Figs. 82 and 83), and 
from this bracket projects a short rod 59 to which the belt fork 60 
is set-screwed, it will thus be seen that when the set-on shaft 
53 is moved to the left, the belt will be moved from the outer or 
fast pulley A to the inner or loose pulley C ; during this movement 
the bracket 58 slides on a short guide rod ()i. The loose pulley C 
is consequently put into motion, and so are all the parts 13, 22, 23, 
24, 23, 26, 27 and the two bevel wheels 28 and 29. At the same 
time the left hand part of the weighted arm 31 is jiressed against 
the upper end of lever ()2, fulcrumed at 63. The lever b2 ultim- 
ately comes in cont<ict with a collar 64 on rod (>3 {see II. Fig, 84). 
The rod 03 passes through a hole in the head of a stud, and the thin 
part of the stud enters a slot at the end of lever 66, fulcrumed at 
67; the latter is a stud which, rises from the bracket 68 on the 
cross rail 69. It will be seen that when the lever 62 forces the 
collar 64 to the left, pa‘rt of this movement is taken up by com- 
pressing the spring 70, and the remainder by moving the arm 66 
and the clutch fork 71. The latter movement places the clutch 
31 in gear with the bevel wheel 29. Hence the latter drives clutch 
31, shaft 30, worm 32 and worm wheel 33*on the square shaft ii. 
The square slfaft rotates counter-clockwise (see F'ig. 82), and lowers 
the tabl^^5. automatically until a projecting part 72, see IV. (Fig. 84), 
of the table support 6 comes in contact with a collar 73 on the 
vertical rod 74. This rod is attached to a short lever 73 fixed on 
shaft 76. At one extreme end of shaft 76 is fixed a handle 77 
(Fig. 83), and at the other end is a crank 78 {see IT Fig. 84), attached 
to rod 65. Immediately* the projecting *part 72 (sec IW Fig. 84), 
reaches the collar 73, it is clear that the lever 75 will begin to move 
and to rotate slightly the shaft^76, while at the same time the 
crank 78 will move rod 65 a little to the right. This causes the 
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levers 66 and 71 to withdraw the clutch \i from tlie bevel wheel 2(), 
and thus the downward movement of the tahh* 3 is arrested. 

Another projection 79, underneath the table 5 at the f(‘ed sid(\ 
comes into contact with bowl 8 as the table descends. This causes 
lever 81, fulcrumed at 82, to rot.ite counter-clockwise and its lonj^^ 
curvTd upper arm 83 raises the weij^httsl end ol arm 31 to allow 
the lever 62 to move forward to its normal j>osition. 

The lapped or folded cloth is now drawn trom tlie t.ible 3 to the 
hxed or movable table, not show'ii. Another cloth is tlien entcr(‘d 
as already described, and the table 3 raised to its hij^hest jiosition 
in the following manner: Handle 77 (big. 83), is moved slightly 
counter-clockwise, and so also is sh.ift 76 ; the j)artial rotation of 
the latter results m the clutch lever 71 being moved still further 
in order to jdace the clutch 31 in contact with tin* bevi'l wheel 28, 
and thus enable the latter to rotate clutch 31, worm 32, free wheel 
33 and square shaft ii clockwise (.see lug. 82). Tin* s(jiiare shaft, 
through segments 12, will clearly raise the tabh' 3 to its highest 
position. The ojxTative keejrs the handle 77 iij) w'hile tju' table 
is ascending, but immediately he rel(*ases the handle it is forcinl 
into its normal jxisition by a sjjnng hammer. IIh' table* is jin*- 
vented from rising too high in consequence of the action of the free 
wheel ; the latter slips on the shaft if the operative has not rc'k'ased 
the handle 77 by the time the table 3 reaches its highest j)osition. 

When all is ready for folding the next jHeee, the handle 84 js 
moved counter-clockwise rotating shaft 85 and segment wheel 86. 
The latter rotates segment wheel 87 clockwise, and a j)in 88, pro- 
jecting from the face of segment wheel 87, enters a forked bracked 
89 which is set-screwed 40 set-on shaft 53. This movement carries 
the belt on to the outer or fast jxilley A, and strnultaneously 
it causes the low^er end of lever 90, fulcrumi'd at 91, to,ljl* moved 
to the right by the connection 92 to shaft 33. ^ pin 93, jirojecting 
from the side of the lever 90, and entering a swan-neck slot m the 
lever 94, fulcrumed at 95, raises the lever 93, and the latter in turn 
lifts the brake 96 clear of tire brake* wheel 97. When the belt is 
moved to the loose pullej^ C, the same parts naturally ajiply the 
brake to the brake wheel 97. 

For a considerable penod all machtnes were alike in 

respect that they were each provided with a convex table, and 
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that tlie folding knives moved in a semi-circular path, and plaited 
the cloth in folds or laps which were more or less convex in form. 
But, as we have already pointed out, this form is not conducive 
to, nor can it be depended upon in practice to give, accurate results 
as regards the measurement of the successive folds of cloth. Now, 
in certain sections of the linen and other trades, a common practice 
exists of lapping the pieces in folds of a regulation length of 37in., 
or of some other suitable unit, and of utilising this length as the 
usual unit of measurement and of sale. This somewhat extensive 
practice has gradually created a demand for a machine which could 
be depended upon to give more accurate measuring results than 
the ordinary semi-circular or convex table could be expected to 
giv(‘ : machine makers have therefore introduced, within recent 
years, modified types of lapping machines to achieve this end. 
Machines of tliis newer and modified character arc usually fitted 
with tables of a fiat or of a concave form ; they make the laps or 
folds more or less horizontally, and naturally possess certain modifica- 
tions in their mechanism to meet these essential changes from the 
circular and probably more natural method of producing a mechani- 
cally lapped or folded piece. 

Messrs Hacking and Co.’s folding and measuring machine, with 
semi-conca\’e table as used in the linen trade, is illustrated in Figs. 85, 
86, and 87, which show respectively side elevation, part sectional 
elevation, and part plafi As will be seen from Figs. 85 and 86 
the new form of table is made in two parts A, A. which are sup- 
ported as before on a frame B ; the tables are hinged as shown 
about their inner edges, and are inclinable inwards to any practic- 
able degree, so as to give what is practically a concave form. In 
each of these* two figures is shown a different method of regulating 
the deg>3'e of inchnation which may be given to suit cloths of 
different natures, thicknesses, and lengths. In Fig. 85 rotatable 
pantagonal blocks, partly m solid black and partly stippled, or 
supports C are shown— the sides of the pentagon being at different 
distances from the axis of rotation,— while at C, in Fig. 86, another 
method of fixing the table is indicated," a method which may be 
used in conjunction with suitable setting screws of sliding wedges. 

In both figures the table A and table frame B are shown in their 
low position, but under normal working conditions they are pushed 
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suitable brackets, and carries, near each end, a semi-circular cam J, 
from whicli other chains K are connected to the table carrier B 
(sYY also the plan Fig. 87). As in the machine previously described, 
the table carri(Ts B are guided vertically by suitable flanged 
})ulleys L. The short levers M, which are keyed to the shaft N, 
may be moved to the left or Vight by means of tlu' hand wheel O, 
worm P, and sector 0 , so that the tension on the springs I) may be 
weakened or striiigthened. It is often necessary to distend the 
springs slightly to increase their tension "and pow'er of upward 
jiressure on the table for cloths of a heavy character. 

The table' of this machine is depressed against the pull of the 
springs (six of which may be mounted on a 5bin. table) by a treadle' 
le'ver R, coniu'cte'd by a link S to eine eif the curveel le'vers or cams J. 
A swinging catch T is fulcrumed to the treadle itself, and when the 
lattei descends, the catch automatically engage's with the curved 
part of U, and be'ing thus heieiked it prevents the return of the 
table until it is reRase'd by the attendant. The release e)f the 
catch T t,akes place simultaneously with the downward pressure of 
the treadle by the foe)t of the attenelant, who has thus complete 
command over both, and, consecpiently, of the upward motion of 
the table. 

The grip rails K, Ii' are alterpately and intermittently lifted to 
permit of the entrance ol the folding blades W, by means of 
tl^e positive cams X, "mounted upon the slotted shaft Y. The 
grij) rails are carried on brackets Z, hinged at 2 to the outer section 
of the vertical carrier 3. The latter, and therefore the grip rails 
and cams X, X^, may be slid simultaneously to or from each by 
means of a hand wheel and the right andcleft hand screw 4 and 
suitable nuts dn the earners 3, so as to serve for the different lengths 
of fold \\^quired within the limits of the machine, 18 to 42 in. 
When^set for a desired length of fold all the parts are secured m 
position by bolts passing through the slots 5 in the framework. 
Cams X, X^ engage with shaft Y by means of a sliding key, and as 
Y rotates they impart an intewmttent lifting motion to the section 
6 of the vertical carrier and thus raise 'bracket Z and the corre- 
sponding gi'ip rail. Cams X, X^ are so set on the sliaft Y that their 
swells oppose eac"h other and tl/erefore lift the grip rails E, 
alternately. The folding blades W, of this machine are at each 
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end mounted on an oscillating trough-shaped carrier 7, which 
cast with a toothed segment 8 Carrier 7 and segment 8 are 
journalled at 9 to the extreme end of side arm 10. On tins side 
arm there is also journalled at 11 an internally toothed segment 12, 
which engages with the teeth of the ^segment 8. The side arm 10 
IS itself journalled on a stud or Mock i ], which is free to slide up 



and down in slot 14, but is incapable of lateral or rotary Movement. 
The side arm 10 is also hinged at 15 to a radhis rod 16, having a 
stationary fulcisam at 17 on the machine frame. As th(‘ side arm 
10 swings about its fulcrum 13 it carries the folding blades from 
side to side, but during this movement the lowT-r end of the radius 
rod 16 describe^ an arc of a circle, causes the stud 13 to slide down 
the slot 14, and consequently prevents the upp^r end of 10 from 
rising. The folding blades have t<herefore a rectilinear or horizontal 
path. 
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The movements of the folding blades are derived from the crank 
i8, while the latter is dnven by gear wheels indicated by the 
double dotted lines 19 and 20 from the main driving shaft 21. 
The crankpin 22 is mounted in a slot 23 in the crank, and by means 
of an enclosed screw the effective radius of the crank may be varied 
to suit different lengths of fold. The crankpin 22 engages with a 
transverse slot 24 in the connecting rod 25. ^fhe latter is hinged at 
one end at 15 to the side arm 10, and to the radius rod 16, and at 
the other end is hinged to a second radUis" rod 26, having a fixed 
fulcrum 27 on the machine frame. Radius rods 16 and 26 are, 
naturally, of equal length, and are parallel to each other ; they 
suspend and guide the connecting rod 25 and the side g.rm 10, 
while the carrier 7 moves the blades from side to side of the machine. 

The tilting of the blades W, W* in this machine is accomplished 
by toothed segment 12 gearing with and rotating segment 8 on the 
carrier 7. Segment 12 has an arm 28 which extends sideways, 
and is hinged at 29 to a controlling rod 30. The latter is fulcrumed 
on a stud 31, which can be secured at any desired point in the curved 
slot 32 in connecting rod 25. 

When the machine is set to its maximum lap the arm 28 of the 
internally toothed segment 12 maintains, approximately, a hori- 
zontal position from end to end yf the stroke ; but the centre 9 of 
the toothed segment 8 is carried, by the angular movement of the 
side arm 10, relatively around the centre ii of the internally toothed 
segment 12 for a portion of a revolution ; segment 8 therefore 
obtains, from its contact with the teeth of segment 12, sufficient 
angular displacement for the purpose of tilting blades W, into 
the horizontal position. Since, however, tke angular displacement 
of the tootheef segment is independent of the length of the stroke, 
and must be the same for all lengths of stroke, it follows that some 
means* must be provided for imparting an increase of movement 
to 8 which will counterbalance or compensate for the decrease 
Qccasioned by the reduced stroke of arm 10. The necessary degree 
of movement can be obtained »l)y moving the stud 31 to its proper 
position in the long curved slot 32. 

The ratio of gearing of the segments 8 and 12 is so arranged that 
when the machine* is making fold^ of maximum length the requisite 
angular displacement is obtained by fixing the stud 31 at such a 
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point that the controlhng rod 30 and the side arm 10 are parallel, 
and the arm 28 of the internally toothed segment 12 thereby also 
parallel to the connecting rod, and therefore horizontal throughout 
its stroke. In order to obtain an equal angular displacement for 
shorter strokes or folds, the stud 31 is pushed away Irom the side 
arm 10 in a path which is the arc of*a ciich*, the r.idius of which is 
equal to the length of the controlhng rod 30, and its centre' the 



upper axis 2Q of the controlling rod when the side arm 10 is in its 
mid [xisition. When the stud 31 is fixed at the extremcoend of the 
slot farthest from the side arm 10, the arm 2K does not maintain a * 
horizontal jxisvtion but is alternately moved up and down in such 
a manner as to give the required additional movement to the 
toothed segment 8 and to tfie blad« carrier 7. The transverse slot 
24 of the connecting ro J 25 is importanf as providing a means for 
overcoming a defect hitherto existing in all lapping machines having 
a side arm such as 10 actuated hy a crank. 

The grip rails E, have a uniform motion, and always descend 
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at the same relative times whether the blades are making a long or 
a short stroke. But if the throw of the crank be altered, without 
also altering the length of the connecting rod, the arrival of the 
folding blades at the end of their stroke will no longer coincide 
with the descent of the grip rails. This defect in the timing of the 
movements could be remedied by adjusting the length of the con- 
necting rod for each separate length of fold, but such a procedure 
would bb very troublesome. By the use of fhe transverse slot 24 
an automatic compensation is provided which overcomes the defect 
referred to in such a Way that the side arm 10 is always in its mid 
position when the crank is in the middle of its stroke, and, conse- 
quently. th(‘ arrival of the folding blades at each end of their stroke 
will always coincide with the downward movements of the grip 
rails, no matter what may be the throw of the crank. Such a 
motion may, with slight modifications, be applied to a machine 
having the ordinary circular or convex table. Motive power is 
conveyed by belt to pulleys 33, which make approximately 190 revs, 
per minute, and the ratio of gear wheels iq and 20 is such that shaft 
21 makes nearly 2^ revs, for one fold. 
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W’hkn the goods are linally made up m the eondition recpiiri’d 
-rolled or lapped, oi , if bags, sewn and bundled they are 
ready, so far as the finishing and making-np opejations are con- 
cerned, for distribution to the various parts oi tlu* globe ; their 
destination, however, determines m som(‘ measure the particular 
method of packing which must be ado()te(L If thi' fabrics, bags, 
etc., require to be delivered within a radius of a few miles, they 
may not be packed at all, but simply placed on a lorry or (art, 
covered up with a wrapper, and desjiatched in this way to the 
purchaser. lairge quantitic's of goods mt(‘nded for tin* home market, 
wherever situated, are also delivered in the loose condition. When, 
however, there is a possi'[)ility of the goods being handled often, it 
becomes necessary to make better provision to ensure their safe 
arrival in good condition. In other w'ords, the }neces or bundles 
must be covered up with some form of jtrte wrajiper, termed a pack 
sheet, compressed into a comparatively small bulk if for export, 
and securely bound so that there is little chance of the material 
being soiled or damaged , and further that, for economic reasons, 
the space occupied by them will not be too great. ICxtra protection 
from soiling and damage by water is often provid(?d by means of 
paper and waterproof linings of various kinds betweeif the pack 
sheet and the goods enclosed. 

The operation of packing the goods into a bale is invariably 
carried out in some form of press;,, a few of the simpler type are 
still operated by hand, but by far tlje^arger number of these prc*sses 
are w^orked by hydrau!ic power, hcnct they are usually called 
“ hydraulic pfesscs.” The pressure per square inch exerted on 
the ram m these presses depen^ls partly upon •the class of goods, 
partly upon the way they are made up, and partly upon the 







destination of the bale. Thus, tlie pressure may b(' from 8 to 
locwt. square inch for home goods, but for e\])ort a pressure 
up to jocwt. per square inch, or even higher. m<iv l)e necessary , 
indeed, since it is essential that the bales for export should occupy- 
a minimum of space in the hold ot the vessel freight being charge 
by cubic measurement of 40 cub It. j)Vr ton the pressure' ap])h('d 
is generally as high as N consistent with the prevc'ution of damage 
to the material In order to mee't all cases of emeigi'iicy, tfie cast 
steel cylinders of the mo*(l(fn hulrauhc presse'^ .ire made' to with 
stanel a test of three tons jier sipiare inch. 

All moelern hydraulic presses possess several parts m ceimmon ; 
tlu'y differ only slightly m detail, but they <ire all -irrange'el to per- 
form the complete proce'ss of baling. Tigs 88 to inclusive 
illustrate' various parts of mexlern hyelraulic presse^s maele by Messrs 
Trquhart, Lindsay 8: Co. Limited, Dunde'e, Tigs. 88 and 89 are^ 
respe'ctively front and end e'le^vations of an i8in. single ram ])re'ss, 
while Tig. 90 is a front elevation of a 17111. deiuble ram jiress. In 
odd cases thre\* rams are used. lug. ()i is a plan of the' teip plate ; 
lug. 92 IS a sectional jilan of the four uprights and the ram, and it 
ilse) shows the ce)ver plate and the le)W' suppeirts ; while Tig. 93 
IS a plan of the moving talde. It is naturally essential that these 
jiresses should be well and skrongjy made m orde'r tei resist the 
enormous ])ressures which eibtam during the we^rking . consequently, 
the four heavy columns A, A, A, A, which supjK^rt the massive teip 
plate B, are securely and rigidly fasteiK'd to the concrete base and 
to the plate B. The lower plate or moving table (' is fixed to the 
upper part of the ram I), which moves up and down in the cast- 
steel cylinder E. This c^^hnder is made tight by means of packing 
and a p -shaped leather washer, which is held securely by the 
cover lid T. The stream of water for pressure is admitted at G 
through ijin. bore pressure pipes H, and it will, be evident that in 
proportion as th^ cylinder E is filled with water under pressure, the 
ram D and table C will be made to rise, being guided in this move- 
ment by the four columns A,* along *vhich the table C slides. It 
'Will thus be seen that as tfte table approaclies the top plate B, the 
goods, which are carried up by the table, will ultimately come in 
contact with the top plate, and a<iy further upward movement of 
the table will result in pressing the goods more closely together. 
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This IS really the sole object of the apparatus ; but while the opera- 
tion of pressing is proceeding, it is necessary that the material 
which IS being pressed should be kept securely in position while the 
table IS rising to the desired height, after which the covering is 
adjusted and stitched preparatory to placing on the binding hoops 
oi ropi's When the bale is finished, the exhaust valve L is opened, 
and the weight of the bale, together with the bottom plate or 
table And the ram, expels the water through the 2in. bore exhaust 
pij)e J. A turnkey is provided by meaps'of which valves K and L 
may be ojicncd or closed at will by one of the attendants. Assum- 
ing that a bale has just been packi'd, w'e shall endeavour to give a 
descrij)tion of the various operations which obtain for each bale. 
To begin with, preparations must be made for the removal of the 
bale already in th(' press. It is evident that the table will now be 
in th(' highest position necessary for that particular bale. It is 
therefore essential to lower it to about the level indicated m Figs. 
8<S and 8(j. when valve L is closed, so that the packed bale may be 
rolled out on to the floor. Immediately the bale is removed, valve 
L is again opened to the exhaust, and the table is now allowed to 
fall into th(! most satisfactory jiosition- jierhajis to the lowest 
position, shown in Fig. 90-- ready for‘ the material for the next 
bale. In Fig. 90 it will be seen that the vertical bars M, which 
are used tor keeping the material in position, are in their highest 
j^iositions, with the balarrce weights N resting on the top of the upper 
plate. By means of a small hook which is inserted successively 
into each bar, the bars are pulled down until their lower ends pass 
through slots O in table C, as shown in Figs. 88 and 89. They are 
then capable of being moved towards or frQm the centre of the table, 
within certam limits, and kept in their position by means of T- 
shapedC;eys, and a “ cutter ” inserted in the slots 0 according to the 
desired width of the bale. The bars are moved in or out in the top 
plate by means of cams (one for each bar) situated on shaft P, through 
the medium of the hand-wheel Q on the shaft worms R, and seg- 
ment wheels S. A jute wrapper of sufficient dimensions is now laid 
on the table, and the required quantity (Sf goods placed thereon, the' 
sides of the pieces generally being placed against the bars M ; then 
a top wrapper is* added, usually^at right angles to the bottom one. 
\'alve K IS then opened to the pressure from the pumps ; the table 
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and contents begin to rise, and pressure is applied iniinediatelv 
the goods come into contact with the top ])lat('. The bars M ki'ep 
the material from falling over, or from being scpieezed out at the 
side during the time that pressure is being applied, and the table 
IS rising. As soon as the required pressure per s(]uare inc h is 

obtained, the pumps are^ * ^ 

stopped, and the valves K and ^ J j 

L arc closed ; then bai*s M are ^ ^ 

released in the top plate* and 

withdrawn from the slots () m X 

the table, and raised to their 

highest position as indicated ^ 

in log ()o. The table, how- % ^ 

ever, is kept up until the bale % 

IS packed. When the vertical 

bars have been raised clear of ^ ^ 

the bale, the jute wrappers are ^ ^ 

arranged to cover the material ^ ^ 

completely, and arc stitched up ^ p 

at the four sides so as to form a 'A 

pf'i'fect covering. All is then I I 

ready for binding the bahN ^ ^ 

either with ropes or with hoops. ^ D ^ 

l^opes are often used for light ^ ^ 

material, and for light bal(‘s ^ ^ 

jiacked under a low pressure ; ^ p 

but for light and heavy bales p ^ 

packed under high pressure, ^ ^ 

hoops arc more generally used. ^^ 7x^77 7 ^ ^ 

Slots are provided in both the * 

Fiy. 1)1 * 

top plate and the table (the 

slots in the latter being marked T m log, 93) to facilitate the 
entering of the ropes or hoops under and over the bale. If hoops 
are used, they are cut according to thy girth of the packed bale. 
Enlarged views of the sfeel cylinder, plifnger, and table, and also 
the plan and elevation of a similar table, are shown in Figs, 94, 95, 
and 96 : in all cases the lettering jigrees with that in the complete 
views. The essential apparatus for rope binding or roping is 
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illustrated in Figs. 95 and 96. The rope is shown partly encircling 
the grooved pulley U on the rod \\ and then caught by the hook 
W, which slides along the shaft X to any desired position A long 
groove in the shaft X and a j)rojecting feather in the hook \V per- 
mit of this movement, and also allows the hook to be carried round 
by the shaft. The rope is passed round tlie bale, the strands un- 
wound for about 12 in., and tied into what is termed a “ ros(‘ or 
“ crown ” knot. This end is then cast in a slip knot aroiihd the 
mam part of the rope, atul the latter looped round th(‘ hook W. 
The shaft X is then rotated by means of a Iiaiidle or box key, when 
the hook W carries tlie rope around the shaft and tiglitens up the 
part which is encircling the bale Th(‘ bar V and guide ])ull(‘v U 
may be moved into different positions, and ki'pt secuiely held in 
any of them, according to the width of the bale, hy means of pawls 
Y and racks Z. The rope is then cut, the strands untwisted close 
up to the first knot, and a furtluT “ crown ” knot formed upon the 
end to prevent it from slipping through th(‘ first knot -the end is 
thus securely fastened. This process is used loi light bales, but 
for most purposes, and invariably for the export trade, tlu‘ general 
method of fastening the bale is by means of the parts illustrated in 
i ig. 97, where A is a looped end of the* hoop iron , H is the buckle ; 
and C the pm. Both ends of the hoop A are bent, l)ut one end 
only is shown in the figure. Whiui the table has been raised suf- 
ficiently high, and the necessary pressure obtained, the pumps arc 
stopped and the valve K is closed. Then one end of the hoop is 
passed under the bale along one of the slots T , brought over the 
top of the bale along a similar slot ; the bent end passed through 
the opening of the buckle, and a pin inserted into the loop or bend. 
With the aid of a short stiff lever the other looped end of the hoop 
IS drawn forward until the loop may be inserted into th(^ hole of 
the buckle, and another pin inserted. When both pins are fixed, 
the connection between the pins, buckle, and the two bent ends of 
the hoop is similar in end elevation to the middle illustration of 
Fig. 97, while the appearance i* the frynt is shown by the illustration 
on the right. As soon as fhe pins have been placed in position, the 
valve of the exftaust pipe is opened and the table begins to fall, 
as already mentioned. The bale^ being now free from pressure, 
expands slightly, and thus causes the two ends of the hoop A to 
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draw the pins C firmly against the buckle B, and in this manner 
provide an elTicient grip. If there is any danger of the wrapping 
being damaged by the bent portion of the hoop, and by the buckle 
all these parts are wrapped by a small piece of jute cloth. The 
general appearanc<‘ of the bale when all is complete is illustrated 
in Fig 96, which shows the bale, encirchnl with two lioops, between 
the tal)l(‘ and the top plate. 

h'or very largi' and heavily pressed bales it is often found necessary 
or advisable to introduce three such hoops as those shown in Figs. 
()i) and 97, and sometimes to use a broader and heavier type of 
hoo]") iron. 

As already mentioned, th(' approximate girth of the compressed 
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bale is first roughly measured or estimated, and then the required 
number of hoops of the correct length is cut by a simple apparatus 
similar to that illustrated in elevation and plan m Figs. 98 and 99. 
This instrument is termed a hoop cutter, and its construction needs 
little explanation. The essential parts are the fixed and moving 
knives ^ and B, and their supports C and D. The knives, acting 
as a pair of strong shears, sever the hoop E at tlie desired point. 
The moving arm 1 ) is fulcrumed at F, and is controlled by the hand- 
lever (i through the links H. The lever (i is fulcrumed at J at the 
end of the suitably shaped support ix. The downward movement 
of the handle G will evidently enable the knife B to cut the hoop 
iron E into suitable lengths ready to be bent at the ends to the form 
illustrated in Fig. 97, or to be punched with holes as the practice 
of the particular place demands. 
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When hoops were first introduced for binding press packed bales, 
two circular holes were stamped or punched into each end of the 
hoop as shown at L(h'ig. lOo). The bands were then passed round 
the bale, and the ends arranged to overlap so that the hoK's m oiu‘ 
end of each hooji coincided with the hoh's m the other end Two 
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rivets were then ^inserted into the holes of the overlapping parts, 
and the whole riveted together. This was a t(‘diuus process, be- 
sides being productive of a 'somewhat insecure and dangerous 
joint ; but it is still practised in some districts. 

An improve(f method of fastening consisted of first punching 
oblong holes or slots, similar to thi^se illustrated in the ends of the 
two hoops M, This was done by a simple arrangement of levers 
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like a pair of huge nut-crackers ; one arm, however, being fixed to 
a -suitable block, while the other was forced downwards to punch 
the hole. Suitably shaped dies were fixed in the two arms near 
the common fulcrum , the hoop was inserted between the dies, and 
the holes punched out by forcing tlu*, moving arm downwards. 
The hoop was then pass(‘d n-iund the bale so that the punched ends 
overlapped with the holes again coincident. Small locking studs 
N W('iv then inserted with their longer sides parallel to the length 
of the hoop as shown m the extreme left hand hole in M. The 
studs, after Ixang ihus tmtered, were turned one quarter round as 
at P to prevent them from slqipmg out. I'he completed hoo]) then 
presented an appearance similai to that illustrated at O. As soon 
as the pressure of tlu' press was renu^vi'd, the bale expanded, drew 

th(' ends of tlu^ hooj) in oppo- 
sit(‘ dir(‘ctions, diminished the 
apparent size of the hole, and 
thus locked the whole securely 
together. Q and R are plans 
of the studs, while N and P 
show respectively the position 
wiien entering and the position 
when locked. 

The modern method of pre- 
paring the ends of the hoops 
tor joining up is, however, a gri'at advance upon either of the two 
systems just d#:ribod. Both of these clearly weaken the hooj) at the 
])unched parts, and throw practically all the stress upon the rivets 
or studs. By avoiding the operation of p^anching holes, a narrower 
thinner, and lighter hoop may be used for any jiarticular kind of 
bale. . 

Pigs. loi to 10^ inclusive illustrate a type of hoop bender in 
general use. Pigs. loi and 102 show the positions of the parts 
when the hoop end is bent ; Fig. 103 shows the positions before 
any bending takes place ; while Fig 104 indicates the positions of 
the chief parts of the machine when tl:e bent hoop has just been 
removed. In Pigs. 102 and 103 the whole of the framework, as 
well as the handke, is shown in dotted lines. The handle A must be 
in the iX)sition indicated in Fig. 103 at the beginning of the opera- 
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tion. Thus, with the handle A turned to this position, the hoop B 
IS placed in the guide C, under the lock-pin D, over bending bai*E, 



A 



|o_> 



A 


Fig 103 

t 

and pushed to the extrenJe right until it ^buts against the frame- 
work as shown/iy the heavy black line. The bending bar E forms 
part of the boss of the handle A, jyid, consequent^, rotates with it. 
It is shown in Fig. 103 in its lowest position, and holding sliding 
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block F to the left by means of pressure on the right-hand slope of 
the*vertical projection G. The spring H on the pin J is therefore 
now compressed between the fixed support K and the sliding piece 
F, and is ready to move the latter to the right immediately the 
bending bar K begins to withdraw its pressure. As the handle A 
is being turned counter-clockwise, the bending bar E and the sliding 
piece F move in unison until the latter reaches the position 
shown \n Fig. 102— that is, when the higliest ]X)int (i of the 
sliding piece F is practically under the iock-pin 1 ), -a position 
which IS determined by the extent of the gaj) L. Any further 
counter-clockwise movement of the handle A, which is possible, 
causes the bending bar E to carry the right-hand end of the hoop H 
round the lock-pin I), and to impart a suitable bend to the hoop B 
for the purposes already described {see h'lg. 07). Both parts of 
the hoop B are pressed together between the bending liar K and 
the left-hand slope of G, as shown in Fig. 102. 

When the operation has been so far completed, the bent portion 
of the hoop is held fast by the parts D and E ; to effect a rapid and 
easy removal of the hoop B it is essential, not only to rotate the 
handle A clockwise until the bending bar 1 C appears to the right 
of the pin I), but also to withdraw the latter bodily from its present 
position. It will be seen from Fig. loi that the lock-pm 1 ) extends 
the full width of the machine, and that at a certain point it carries 
a small collar M which is controlled by the forked arms N of the 
lover 0 fulcrumed at P. In Fig. loi this lever 0 is shown in 
contact with the side of the hoop guide, being maintained m this 
position by the pressure of the laminated springs Q (a strong spiral 
spring is often used between the lever 0 and the fixture R to answer 
the same purpose) ; and at the same time the peculiarly shaped 
cam S has its narrowest part T m contact with the part U of the 
sliding piece V mounted on the lever 0 , while the part W of the 
sliding piece V is by spring agency pressed against the obliquely 
curved face of the cam S. The latter is rotated with the boss upon 
which the handle A is fixed. If, therefore, the handle A be turned 
clockwise through 180°, ‘the bending bat E will be placed to the 
right of the pin D ; but during this rotation of 180^ the cam S will 
have assumed the position illustrated in Fig. 104, and in doing this, 
its obliquely curved face, acting on the part W of the sliding piece 
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V, will have gradually pushed the lever () backwards. Hy this 
means the fork N will, through the collar M, withdraw tlie lock-pin 
D to the jxisition shown, when the bent hoop may be easily removed 
from the machine. There are thus three main j^ositions of the 
handle A : first, when the hoop is entered as in h'lg. 105 , second, 
wh(‘n the hoop is bent as in Figs. loi iAul 
102 : and third, when the hoop is re- 
moved. This last position of the handle 
A IS diametrically opposite to that which 
it occupies in Fig 102, and, altliough not 
shown, Will be readily imagined liy any- 
one interested. Finally, the hoop guide (' 
may turn slightly nj)on the centre X, 

Figs. 102 and lop so that its e.xtreme 
right-hand end may drop to the hwel of 
the sliding block F when the bending bar K is exerting its down- 
ward pressure on tiie hoop H as ilhistrati'd in Fig. 102. 

X- Hydraulic Pi mps. — In order to apply the heavy pieijsjures re- 
quired for the hydraulic presses tn general use for packing purposes, 
liydraulic pumps of heavy and substantial constiuction are essential 
Pumps for this ])urpose are usually of the plunger type, arranged 
either vertically or horizontally, the former being the more common 
arrangement. As a rule they are driven either by belt or by rofies, 
but within the last few years many jmfnps have received thejr 
power direct from a motor. In some cases double-acting, steam- 
driven, horizontal piston pumps are used, but the vertical jilungcr 
type is almost invariably installed at the present time in sets of 
4, 6, or 8 barrels, a^icording to the supply and the maximum 
pressure desired. If the pumps consist of three barrels* the different 
cranks, by which the plungers are actuated, are set 120° ap^rt ujxin 
the crankshaft in order that the delivery of water to the jiresses 
may be practically continuous ; if four barrels are used the cranks 
and plungers are in pairs, the cranks of each pair being 180° removed, 
and the four cranks thus set 90° aparjt. Six barrels arc arranged in 
three pairs, 120° apart, ea»?h pair being ag^in 180^ removed ; while 
eight barrels ^ arranged in four pairs 90® apart, or a crank for 
every 45° of the revolution of the^rankshaft. * 

Figs. 105 to 108 show various views of a modern eight-barrel 
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installation of pumps. 
The pumps arc of the 
vertical plunger type, 
and arranged to give a 
maximum pressure of 
three tons per square 
inch. Figs. 105 and 
106 indicate the general ^ 
arrangement of the 
eight plungers, the 
eight connecting arms 
for the loungers num- 
bered 1 to 8 inclusive, 
the tank A, and the 
method of driving by 
means of a belt. It is, 
of course, understood 
that any otlier type 
of drive, mechanical or 
electrical, may be fitted 
to the pumps. In Fig. 
106 the crankshaft is 
omitted, as shown by 
the broken ends near 
the bearings, in order 
to show up more clearly 
the other parts of the 
pumps ; and for similar * 
reasons a stay rod is 
omitted from the upper 
portion of Fig. 105. 
Plungers i and *2 (Fig. 
105) are 5in. in dia- 
meter ; they are cap- 
able of supplying pres- 
sure up to i^wt. per 



square inch, at which pressure tffe safety valve B would be lifted 
if no other arrangements were made. A little before this pressure 
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is reached, however, say from 12 to I4cwt., plungers i and 2 are 
automatically cut out, and plungers 3 and 4, which are capable of 
supplying pressure up to 30 cwt. per square inch, are brought into 

action. These plungers 

M are 3 Jin. in diameter, 

* and augment the pressure 

J up^to 2b or 28cwt., when 

they, in turn, are auto- 
■ rnatically cut out. Fin- 
I , ■ ally, plungers 5, 6, 7, 

I I and 8, which arc 2j:in. 

' ' in diameter, continue to 

1 , augment the pressure up 

19 ' ‘ N to a maximum of 60 

1 t cwts., or 3 tons per square 

wjwWjl ^ , 11 inch. The safety valve 

Q-pSm/ 1 I U B IS then opened, and 

' W permits the excess to re- 

1^' I u turn to the tank through 

' 'm . the pipe C. All plunger 

' ; I i ^ * chambers D are ncces- 

t/Y ' ' ' S -R sarily connected with the 

I reservoir A, and 

I’ f to the main delivery pipe 

^ cl I $ E, from w'hicli a delivery 

^ ^ ; pipe F, I Jin. bore, con- 

? -Q ^ ducts the water to the 

^ ^ j?acking presses, (i is a 

I - ^ ; return or discharge pipe, 

of 2 in. diameter, through 

J07 which the water returns 

from th^ presses to the 


tank ; while H is an overflow pipe with a drain connection. All 
the plungers have a stroke of 4in.,^and make about 70 strokes 
per minute. They are" actuated by crankshaft J, the latter 
receiving its motion from pulleys K through spu^ pinion L and 
wheel M of 20 an^ 88 teeth respectively. 

Before discussing the arrangement of the valves and levers 
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employed for the cutting out of the lowei prc'^'^ure plungers, and 
the automatic increase up to the maximum pressure, it will be 
desirable to refer briefly to Figs. 107 and 108, which show re- 
spectiveh' a partial sectional elevation about plunger No. i, and 
an elevation of the low-pressure end of the pumps that is, the part 
farthest removed from the driving enfi. In Fig. 107 plunger No. i 
is lepresented at the top of its stroke. 

Tank A is a substantial casting which is rigidly fixed to the floor 
in order that the standards N and the other parts of the super- 
structure may be as free as possible from vibration. A special 
formation of the central portion of the upper cover of the tank is 
necessary, and heavy long bolts are provided (only one is shown 
in the figure) so that the very considerable upward thrust of tlu* 
crank J may bi* successfully resisted vStuf'fing-boxes for the projicT 
packing of the plunger, and bushes for its guidance, are provided 
at () and P respectively, Q is the suction pipe, reaching nearly 
to the base of the tank , R is the inlet valve and S the delivery 
valve ; and E and l^' are tlu‘ di'livcay pipes. The rod 'I'jiasst's up 
the centre of the suction tube O, and is so contiolled by a valve 
lever above, that, when the above-mentioned pressure of 12 to 14 
cHt. is reached, it is raise*d into contact with the valve R, and lifts 
the latter and keeps it raised so jong as the pressure exceeds the 
above-mentioned limit. Under such conditions the water is simply 
withdrawn by the corresponding ])lung(‘V, and forced back again 
into the tank, but not through the delivery pipe , in this way 
plungers i and 2, and afterwards 3 and 4, are cut out from the 
service when their maximum pressures have been reached, or 
rather when their cut-out pressures are reached. In order to follow 
how this IS accomplished reference must be made to All four figures. 
From Fig. 108 it will be seen that the safety valve B is^nder the 
control of a simple lever U and weight V. The pressure gauge W 
IS in line with the valve B, but it is situated at the other extreme 
end of the delivery pipe E, Fig. 105. The weight V is alone sufficient 
for the pressure of I 5 cwt. per sq. ^n.— the absolute maximum df 
plungers i and 2. Whefi the working rhaxiinum is reached, how- 
ever, the lev^Aj must be further loaded to resist the higher pressures, 
and this is done in the following manner : A safety valve lever X 
is situated midway between these plungers (Figs. 105, lob and 107), 



136 THE FINISHING OF JUTE AND LINEN FABRICS 

and is weighted at Y through a link and level connection to give 
the necessary pressure to the valve Z. The lever X is also connected 



above by its free or outer end to an equal armed le>^v‘ 9 (Figs. 105 
and 106), which carries at its free end a heavy weight 10; this 
weight occupies a position immediately above, and encircles a 





TACKING 


137 


projecting portion of the safety valve weight V. As the pressure 
reaches the predetermined limit, the valve Z raises the lever^A 
and the weight Y until the weight 10 falls sufficiently to rest u{)on 
the weight V, and so increases the load uixui the safety valve H 
for higher pressures. At the same time the connecting lod ti 
(F igs. 106 and 108), raist^s both valve rods T (Fig. 107), and places 
both inlet valves R temporarily out of action as tar as plungers 
I and 2 are concerned. In a similai manner the jdimgers ] and 4 
are placed out of action ^(‘nporarily through the vah'e 12, lever i 
weight 14, and connecting rod 15 , and the i)ressure obtained by 
the weight ib is therefoie add(‘d to that of the weights V and 10 
and to the safety valv(‘ B through the lever 17 and link 18. 

In order that tlu* maximum [nessure u})oii the safety valve B 
may be accurately adjusted, or, in ordtr that tlu' safety valve B 
may act a little before the maximum pressure of (locwt. is reached, 
a counterpoise lever and weight, 10 and 20, an* provuU'd, which 
come into action immediati-ly th(' weight i() falls sufficiently to bring 
the slotted link 21 into contact with th(‘ end of the lever i(>. After 
the set-screw 22 is clear of the upward stoj) 2 ], adjustment of the 
weight 20 may be made to the m.iximnm pressnri' d(‘sned, as in- 
dicated by the gauge \V. /ii many cases jminjis are worked without 
a pressure gaiigi', the belt itself actyig as a pretty safe regulator by 
slipping l)efore any dangi'rous pressure can be reached. Of course, 
such a method of working would be quite’ unsafe if the licit wer^' 
able to transmit sufficient power to exceed tlie boewt. ])er sq. 111. 
without shpjimg. Manholes 24, lug. 105, are provided at each end of 
the tank for easy entrance for fitting uj) and for cleaning jiurjxises. 

Messrs Charles Parker, Sons ik Co . Dundee, introduce a rather 
unique system of mechanism into their hydraulic pumps, which arc 
illustrated in Figs. 109 to in. I'lg. 109 is a complete view of the 
pumps ; Fig. no is an elevation of one jiiunger with the end frame 
and gearing ; while Fig. in is the right-hand elevation of Fig. 109. 
It is interesting to note that this firm supplied the first set of pumps 
for the jute industry in Calcfttta al»ut the year 1870, and that 
these pumps are still in tise. The pumps may be driven by a 
motor if desir^' but in the illustration they are shown provided 
with driving pulleys A on shaft These pulleys are 38in. in 
diameter and 8in. broad, and are usually run at 240 revolutions 
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per minute. On the other end of shaft B is a pinion C which gears 
with tlie large wheel I) on the crank shaft E. Wheels C and D 
are illustrated with straight teeth, and although some firms still 
adopt this type, it is more usual to supply double helical wheels 
with these pumps. 

The machines arc made with any practicable number of pumps, 
the one illustrated in Fig. 109 showing eight, and numbered i, 2, 3, 4, 



5, b, 7/*8. Tlie plunger rods are placed on the crank shaft E in the 
order shown on the circle in the upper part of Fig. no. A reference 
to the pumps illustrated in Fig. 106 will show tljat similarly-sized 
pumps are side by side, but in the present example similarly-sized 
pumps are four places removed ; aga\n, the cranks are diametrically 
opposite to each other on the shaft E, itius minimising the torsional 
stress on the shngs. Vj 

A system of cutting out certcuu pumps at definite pressures also 
obtains in the present example. The safety valve, which opens 
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should a pressure of 50cwt. per scpiare inch be reached, is at the 
driving pulley side of the pumps, but it is very similar to the parts 
illustrated in Fig. iii, which are for cutting out the pumps in pairs 
and successively at 5, 10 and ioewt. per s(]iiai(‘ inch. I'lie follow- 
ing tabic gives the particulars with regard to this work : 


Number 

Size of 

Disen^aKin^ 

Maxinium or 

of Pumps. 

Pumps, * 

1 *ressure 

KelieviuK Pres m re 

I and 5 

3,5111. 

3c wt per s(| m 


2 ,, b 

-i.. 

10 


3 .. 7 

2I.. 

20 .. 


d .. 

u.. 


50cwd. per s(|. m. 


It will thus be seen that the cutting olf is performed at thiee stages 
as compared with two in the pumps illustrated in h'igs 105 to 108, 
but a similar arrangement to the latter may be introduced if desired. 

The actual w'orking of the pumps is practically the same in l)oth 
cases, so it is only necessary to describe the mechanism foj (aitting 
out the various pairs at the proper pressures A pressure gauge 1 ', 
with suitable fittings and, connections, is suiiplied, but in many 
cases this indicator is not consulted. 

When the pumps are in woVk, tlv* valve Z in valve seat (t is kept 
closed while the pressure is within the prescribed limits by the 
mam lever H, fulcrumed at J in bracket K, and the w(‘iglits L, M 
on rod N. The movements of the lever H are restricted by the slot 
in the bracket 0 , the latter being so adjusted that the lever H 
touches the top of the slot before the flanged plate P reaches the 
bracket y, othenvise it i^^ clear that the bracket would suffer ; while 
the lower part of the lever H, when in its lowest position, is nearly 
half an inch from the bottom of the slot. 

About centrally situated on the main lever H is a stud R uix)n 
which is supported a link S. The lower end of the latter is attached 
to the lever T, fulcrumed on a rod U which extends to the other. 

end of the frame. Two sets of levers*V, three in each set, are fixed 

$ • 

to the same rod U, and near, respectively, pumps i, 2, 3 and 5,6, 7 : 
numbers 4 and?^ do not require these parts. Fr^m each lever V 
depends a rod W which passes thfough a hole in its corresponding 
trigger lever X, fulcrumed on a pin Y. Three of these trigger 
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levers X belonging to pumps i, 2, 3 are shown in profile in Fig. in 
in stipple, line, and solid black respectively ; in the pumps, how- 
ever, the brackets which support the pins Y are angled according to 



Fig. no. • ’ 

requirements. The other set of three trigger rods for pumps 5, 6. 7 
are identical witl^ those shown. 

Each trigger lever X is weighted at its end X* and has, therefore, 
a tendency to rotate clockwise, as viewed in Fig. ill. Nuts on 
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rod \V, however, prevent this clockwise movement of lever X until 
such time as the rod W is raised through the action of valve Z in the 
valve seat G. The suction rod, with its nuts 9, rises every stroke to 
admit water from the cistern 10, and returns again to its lowest 
jX)sition until the pressure reaches 5cwt. per sq. in. At this pressure 
the lever H. link S, levers T and V, nkl W, and nuts \V^ are also 
raised, and the latter thus allows the weighted end to rotate 
the lever X and so place the end of its vertical arm under tlie'nut q. 
This movement simultaiK^onsly places the veitical arm of the next 
or lined lever X in the position at present occupied in log. 1 1 1 by the 
stippled vertical arm, and also brings the vertical arm of the black 
lever to the position at present occupied by the lined lever. So 
long as the pressure keeps between 5 and locwt. per sq. in., tlie 
parts are kept in these positions, and hence the two m. pumps, 
Nos. I and 5, are cut out because the vertical arm of the stippled 
lever X prevents the suction rod and nuts q fiom falling. 

When the pressure reaches locwt. per sq. m., the second or 
lined lever X is liberated by the upward movement (d its owp rod W 
and nuts W^ and hence the upper ('iid of the vertical arm of 
tlie lined trigger lever X slips under the nuts 9 of the suction rods 
ol the 2jin, pumps, Nos. 2* and 6. and these are therefore cut out. 
Similarly, at 20cwt. per S(j.. in. the vertical arm of the third 
or black trigger lever X slips under its nut and cuts out the 2jin. 
pumps, Nos. 3 and 7. Finally, when the pressure reaches 50cw^. 
per sq. in. the safety valve near the driving pulleys m Fig. 109 is 
opened and the water flows back into the cistern 10. 

A counterbalance lever ii is also fulcrurncd at U, and carries a 
rod 12 with similar weights to L and M. The force for the initial 
pressure is obtained by the weights of the lever H andVod N minus 
the force due to the counterbalance lever ii and its weights.* When 
the lever H is raised at a pressure of 5cwt. per sq. in. the first cut- 
out takes place. When the pressure reaches locwt. per scj. in. the 
the lever H rises still further until the nuts 13 on rod N pass through 
the hole in bracket 14, and thus lift, the two large and one small 
weights from their cup bale to float with the rod N. In a similar 
manner, the ryi N is still further raised until the boss 15 passes 
through the hole in bracket 16 to c^rry the four lafge and two small 
weights for the higher pressures. 



CHAPTER X 

BAG OK SACK-CUTTING THAMES AND MACHINES 

Bag or Sack MakIng. — Besides tlie large quantity of )ute piece- 
goods whicli is us('d in Iwth t}i(‘ natural and dyed states, there is an 
enormous quantity of all the typical plain and twilled jute fabrics 
made up into sacks and bags of various kinds and sizes. These 
vary in an almost infinite variety from the small bags used for ore 
and other heavy substances to large wool packs, A* moderate 
quantity of the smaller sizes of these bags is almost completely 
formed m the loom, as explained and illustrated in “ Textile Design ; 
Pure an^l Applied,” pp. 329 to 336, but by far the larger proportion 
is made by cutting up the woven pieces into definite lengths of cloth 
according to the size of the bag required, and then completing its 
form by sewing the bottom and side, of the sides only, by one or 
other of the various sack-sewing machines. 

The bags made by circular weaving may have something to 
commend them, especiahy the linen and cotton ones which are used 
for pillows, cash bags, small bags foi flour, etc., but, in addition 
to the complications which arise in the weaving of these articles, 
there is the increased difficulty of finishing them — a difficulty which 
does not arise in the finishing of piece-goods intended to be used 
for the production of similar articles. 

X > Afte^ finishing, the first operation in the making of a bag from 
piece-goods is clearly that of cutting the cloth into the proper 
lengths — an operation which may be done either by hand, or by 
machine. Power sack-cutting machines cut off the desired lengths 
of cloth quickly, but they treat only* one piece at a time ; whereas 
in the hand-cutting machine any number of pieces up to nine or 
even more may be cut at one stroke., One methodXf measuring off 
and cutting sack' lengths has al^jeady been mentioned incidentally 
in connection with the description of lapping machines, but the 
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general method of cutting by hand is that referred to above, and is 
performed on an apparatus similar to that illustrated m Figs. 112. 
1 13 and 1 14. Figs. 112 and 113 respectively are complete views 
of the apparatus in elevation and plan, w’hile Fig 114 is an enlarged 
view of the end of the table and the chief parts for cutting the- several 
layers of cloth. The finished pieces are»usually brought in a loosely 



folded condition and dropped on th(‘ floor immediately under the 
guide rollers A. The end of each piece in succession is taken over 
its own guide roller A. under the pressing roller C of table H, under 
the knife support and guide 1 ), and laid on the table. In Fig. 112 
pieces are shown in position, and the arrows immediately above* 
tl.i' guide rollers A show the direction in which the cloth is taken. 



Hy the time the ends reach the pressing roller C there will clearly be 
six thicknesses of cloth to pass between the table and the knife 
guide D. The ends of the several pieces are now brought into line 
w'ith each other, and ultimatelyinto clo^e contact with the adjustable 
stop pieces E. One or tv^o boards of thh table, near the knife 
support D, maj:/ also be adjusted, so that with this double adjust- 
ment provision is made for practic^ally all lengths' of cloths. The 
adjustment for small variations in length, is usually made by the 
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parts K which provide the simplest and most convenient means. In 
some cases paper-lined pieces require to be cut ; when this is the 
case the combined materials are made into rolls F, and are supported 
from the framewoi k by the suspending irons (i. These rolls are very 
heavy, and s(;ldom more than three lolls are treated at a time. 
Again, sacking and hes lan cloths are sometimes tarred together 
for making strong sugar bags , tlie combined fabrics are then 





usually formed into rolls and treated as slxiwii at F. The degree of 
stretching in the two combined j)ieces is more uniform than that of 
cloth aikl paper, and the latter, when joined to cloth, is inclined to 
crack and sjdit. In oider to minimise the danger of sjditting special 
cnmpled paper is now used. This yields even more than the cloth, 
and hence broken papci is rarely met with when this paper is used. 
Occasionally three pieces are tarred together for special purposes. 
In every case, however*, the number oi pieces to be cut is passed 
under roller C as stated, and when the proper distance between D 
and E, Fig. 112,^1^ obtained, the pieces are ready to be cut. 

The cutting apparatus is more cleaily illustrated in Fig. 114, 
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although it is well to consider all the three figures when following 
the description. The knife support I) is fulciumod at H, while its 
opposite end J is attached to rod K. This rod is in turn connected 
fle.\ibly at L to the lever M. The latter oscillates frec'ly upx^n pin (), 
and is guided in its vertical movement by staple P, which encircles 
rod K. The weight Q provides a counterjxiise sufficient to keej) all 
parts in the position sliown during the time that the ends of the 
pieces are being drawn forward, and to return the knife guide 1) to 
its present position after each cutting operation. A long slot K is 
fonned in the side of the supjiort I) to j)rovide a free movement for 
the fulcrum pin S of the knife holder T. The knife holdei is attached 
to the long handle U, while the knife is fixed adjustably in the 
holder T, and passes through a vertical slot m the carrier 1 ) until the 
cutting part W projects below. As pn'vioiisly stated, the group 
of pieces lies on the toj) of the table but under part 1). Immediately 
under D a long slot is formed in the table m the same vertical plani; 
as the slot m 1) , this slot is for the passage of the lower end \V 
of the knife V W. 

Two men are required at this frame, one at each side. They 
hist draw the ends of the pieces forward until they touch the .stoj) 
pieces E ; then the chief operator or cutter draws handle U forward 
until knife V W is near the piivY ; he then presses down treadle M, 
l)y means of an auxiliary and more convenient treadle placed at 
light angles to M, until part D reaches the cloth. The supjxjrt D 
is meantime guided to its proper position by the pin Y entering the 
corresponding slot Z. The downward movement of treadle M 
causes the pieces to be gripped firmly between the table and the 
support D, and when the/ are thus securely held the cutter pushes 
handle U foiward, when the cutting end W of knife which is, of 
course, at this moment in the slot and near Y, severs all th.i) cloths 
at the same time. The operations of drawing forward new lengths, 
depressing treadle, M, and cutting the cloths, are quickly performed, 
and the resulting lengths for the bags are practically uniform. 

The frames and apparatus illustrated in Figs. 112, 113 and 114 
are in general use for ordinary sack cutting, and very successful 
and accurate w<>ik is done by means of them for most of the ordinary 
lengths of bags. There are, however, some exceptionally long 
lengths or cuts required for certain classes of bags, and for this 
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type the work is done more easi 



between the table P and the 


and perhaps more accurately, 
on specially long tables. Such 
a table, with a newer and some- 
what different equijiment, is 
illustrated in Figs. 115, 116, and 
1 1 7. This apparatus was origin- 
ally provided with change pinions 
in addition to drawing rollers for 
obtaining the ])roper length of 
cloth for the bag , but in the 
modern frame, as illustrated, 
these })inions have been replaced 
by an index finger and a mark- 
ing rod. These are showm re- 
spectively at A and B--an en- 
larged view of the pencil, pencil 
support, and grooved board being 
illustrated in tlu' detached view 
"" in the upper part of Fig. 116. 
The corresponding parts in all 
these figures are lettered alike. 

The jiencil support is fixed on 
the long rod C, wTich is attached, 
as shown, by means of a crank 
D and connecting rod E to arm 
F. This arm is secured to the 
curved lever (i fulcrumed at H, 
which i^ also the fulcrum of the 
knife support J ; as a matter of 
fact, the parts G and H are in 
one piece, and when the knife 
support is out ,of action its for- 
w'ard end K is kept elevated by 
the counterpoise weight L. On 
the other hand, when the various 
layers of cloth are gripped 
fafe support J K, the latter is held 


down firmly by means of the hook M, which engages with the top 
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of the knife support. The actual oi^eration of cutting is identical 
with that explained in connection with Fig. 114 — i,c\ the handle 
N is drawn out to the right, then depressed so that tiie knife 0 may 
be inserted into the slot of the knife sujiport and in front of the 



i iK im 


cloth, and then pushed forward until the knife has cut the full 
width of the cloth. When the knife support J and the lever or arm 
G are in the position indicated in Fig. 116, the pencil B will be to 
the left of the vertical positfbn, whereas when the support J is 
lifted, the pencil B will be* on the right of'the vertical. Now it is 
evident that ij; a piece of cloth be on the table P and under the 
marking pencil, the latter will m^k the cloth as* it is passing the 
vertical position illustrated. The mark thus made by the pencil, 
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simultaneously with the changing of the position of the knife support, 
is afterwards used as a guide for the next cut. It will be observed 
that the j^ncil B and the index finger A are in the same straight 
line — a necessary condition for accurate work. The index finger 
is held firmly, but adjustably, at the extreme end of the rod Q, 
which is in turn supported' on pedestal R. When the index is 
accurately adjusted, the rod Q is securely locked in position by a 
nut oil the end of pedestal R. 

The pieces of cloth, loosely folded ^or in the rolled state, are 
placed as usual in frames similar to those illustrated in Figs, 112 
and 1 13, and the ends are brought along the table P, Fig. 117, and 
passed between the drawing and delivery rollers R and S. The 
former rotates in fixed supports, while the latter is supported by 
blocks which slide between suitable guides ; the blocks, and there- 
fore the roller S, are pressed towards the bottom roller R by means 
of steel springs, the strength of which may be regulated by screws 
as illustrated. 

The operations of marking and cutting will probably be bettei 
understood by reference to Fig. 116. After the cloth has passed 
between'the rollers R and S, the ends are further passed between the 
table P and the knife support K ; the Iktter is then pressed down 
so that cutting may take place. From what has been said with 
leference to Figs. 115 and 116,' it is obvious that when the knife 
support K is depressed to grip the cloth, the latter will be marked 
by the pencil some distance farther back, because of the simul- 
taneous movements of the two parts. The handle of the knife is 
then pushed forward in order to cut off the frayed Or uneven ends 
of the pieces, and thus make all straight- The knife support K 
is then raised, and the cloth rolled forward until the pencil mark 
coincide!.' with the point of the index finger A, when another length 
is cut and marked. The actual length of cloth required is equal 
to the distance between d and b, Fig. 115, or between a and c, so 
that although the end of the cloth is cut immediately under a, it is 
clear that the next cutting-p,lace will be at a point immediately 
under c. The cloth, however, is marked under b ; but it must be 
remembered that when the cloth is carried forward, the marked 
place, now under b, will be brougf|t to the index finger A immediately 
under d, and the cloth cut under a. The mark-is always brought to 
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the index finger, and the cutting takes place to the right of it at a 
distance equal tod a orb c. 

After each operation of cutting, the cloth is carried forward by 
the rollers R and S, and by a cloth apron sheet winc h rotates with 
the rollers T and U ; the roller R is positively dnx en l>y means of 
the handle V, Fig. 117 (the path only is shown in dottcnl lines in 
Fig. 115), and the train, of wheels W. X, and V 

The table shown in Fig. 115 is approximately 15 it. 111 Icaigth, 
but longer tables are supplied when desirecl. file long tables 



naturally occupy a large amount of floor space, but tliey have the 
advantage of being suitable for all lengths. When sliorter lengths 
than that illustrated are inquired, the pencil holder B is moved along 
the rod C, and it may with case be carried to the left of brackets 
Z when very short lengths are to be cut. 

Although the cutting of bag lengths, like most cutting-out 
operations, would probably have originated in cutting single pieces 
or lengths of cloth, it is not surprising to find — indeed, it is almost 
natural to expect — that the cutting* of two or more thicknesses 
simultaneously would quickly be attempted, and that gradually 
these thicknes^ies would be multiplied until the maximum number, 
consistent with accuracy and with* ease of manipulation, would be 
ultimately obtained. This maximum number may or may not 
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yet have been reached, but the very fact of its being possible at 
present to cut ten or more pieces satisfactorily at the same time, 
for the particular jmrpose of bag making, is probably the reason 
why the hand process of bag cutting still survives, and even pre- 
dominates, at least in this country. At the same time there is a 
very large number of powcf sack-cutting machines at work, and 
they may be found in practically all countries where bag making 
is practised to any great extent. 

The original power sack-cutting machines lacked that accuracy 
which is essential for the purpose, but the gradual evolution of the 
jx)wer machine has resulted in the elimination of most, it not all, 
of its drawbacks. To begin with, the greatest drawback was that 
of irregular lengths ; but now there is not much difficulty in turning 
out, quickly and uniformly, bag lengths of any dimension. As now 
made, the machine is suitable for almost all kinrls of cutting. 

Figs. Ii8 to 123 inclusive illustrate the chief or essential parts 
of practically all power sack-cutting machines, the machine shown 
being tl^at made by Messrs Charles Parker, Sons & Co., Dundee. 
Fig. 118 is an eli;vation of the delivery side of the machine, where 
the clotfi, or at least the severed lengths, are delivered. Fig. 119 
is an elevation of the driving end of the machine , while Fig. 120 
is an elevation of the opposite end. The remaining figures deal 
more or less with various details of the mechanism. When driven 
by belt, which has been1;he method up to the present, the machine 
is put in and out of action by the usual fast and loose pulleys, 
A and B, of 22 Jin. diameter. Figs. 118 and 119, and from the former 
of which the motion is transferred to gearing on both sides of the 
machine. Consider first the driving of ^.he measuring drum or 
roller C. A {linion D of 49 teeth (Fig. 119) on the main shaft drives 
wheel U^^of 115 teeth ; this latter wheel is simply a carrier, and 
transmits the motion to the intermediate driven and driver wheels 
F and G. The former contains 70 teeth ; and the latter, being the 
change pinion, is of a variable size, and imparts the movement to 
‘ wheel H of 84 teeth on the shaft of th^ measuring roller C, which has 
a circumference of 42in. * The direction 8f motion is shown clearly 
by the arrows near the peripheries of the pulley and the measuring 
roller, while the path followed by the cloth is distinctly emphasised 
by the heavy line and by the various arrows. 
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Originally the cloth was drawn forward by means of two rollers, 
and the main or measuring roller was driven negatively by spikes 
projecting into the cloth. In other machines the measuring roller 



and pressing roller draw the cloth forward, while pressure is applied 
to the cast-iron top rolled by screws and by indiarubber pads. The 
cloth is tensioned first by the two rails fixed in the rack-wheel J, by 
the joint acfion of which rails aivy required amctint of tension may 
be apphed to the cloth. The latter then passes over and, under two 
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guide rods, then round the measuring roller C, under pressing 
roller K, and is finally guided by the board L through a slot (to be 
explained shortly) in its descent to the floor on the side of the 
machine opposite to that on which it entered. 

The speeds of the wheels D. E, and F are constant, but the 
speeds of (x and H, and cons^'quently of the measuring roller C, are 
altered l)y the size of the change-pinion F. The usual facilities for 
tlu; accommodation of differently sized change-pinions are provided 
as shown by the slotted bracket conccntriciwith wheel E. 

A normal rate of ‘^)eed for the pulley is 7orevs. per min., therefore : 

= the revs, per mm. of roller C 


whence 


Length in inches per minute 
42in. circumference 

70 X 4() V ( , ^ / 

70 V84 42 in. ’ 

70 X4() x(i X42 
” 70 X84 


l = Z 4 h G. 

If, therefore, the knife M makes 24A strokes ])er minute, tlie 
number of teeth in any change-pinion G will indicate the length in 
inches of the cloth cut with that 'pinion in use. 

Now let us consider t^ic method of driving the moving knife M. 
The main or driving shaft passes from the jiulley A to the other 
side of the machine, and carries at the far end a spur-wheel N, Figs. 
1 18 and 1 19. This is the change-wheel for altering the number 
of strokes per minute of the knife M. Hut this change-wheel N 
communicates^ its motion, through a single or carrier wheel 0 of 45 
teeth, to^ wheel P of 120 teeth on shaft 0 . Consequently, the 
revolutions of the shaft Q, and therefore the strokes per minute of 
knife M, may be found as follows : — 

= revs, per min. of shaft Q, and strokes per min. 
. of knife M. « 


If N has 42 teeth, then — 

70 X 42_2^jrevs. bf Q, and strokes per min. of knife M. 
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Consequently, if a wheel of 42 teeth be used at N, \V(‘ see that 
the desired length in inches of the cloth may be obtained !)>• introduc- 



ing a change-wheel at G, i^e number of tdbth of which is identical 
with the length in inches to be cut. 

When medium and long leng^is have to bxf cut, it is usual 
to reduce the number of cutting strokes per minute to 16 J 
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and I2| respectively, by introducing smaller wheels at N ; 
thus- - 

70 X 28 

strokes of M for medium lengths ; 

^ 7 () X 21 

= 12I strol^es of M for long lengths. 

Ea(;h tooth in change- wheel G, Figs. 118 5 nd 119, then represents 
not one inch of cloth, but ijin. for meduim-length bags, and 2in. 
for long bags. Thin will be evident because the delivery of cloth 
for any one change-wheel G will be constant, whereas the cutting 
strokes per minute of knife M are proportional to the size of the 
change- wheel N. Thus — 

48: 28: 2i,as24j: 16J : 12J. 

Pinion G for short lengths = length in inches to be cut. 

,, ,, medium ,, = ,, ,, - ij- 

,, ,, long ,, = ,, - 2. 

These are the wheels which are generally used, and they cover a 
wide range ; when, however, it becomes necessary to cut to J or 
jiin., other wheels are naturally essential, and these are supplied 
when required. - 

On the end of shaft Q, Figs.' 118 and 120, is fixed a disc R, and 
studs S near the peripheries of these discs enable rods T to be con- 
nected to the two ends of the moving knife M. When the stud S 
is approaching, and is comparatively near, the full forward ix)sition, 
the cloth is gripped tightly so that the cutting may be done effici- 
ently ; and while the knife M and the styd S are moving towards 
the back centre, the severed length of cloth drops to the floor. 
Figs, 1 19, 120, and 121 will demonstrate clearly how these opera- 
tions are performed. Since the measuring roller C rotates con- 
tinuously while the machine is in motion, it is evident that some 
means must be provided for dealing with the clolh from the time 
■ it is gripped to the time of it,s being* released — during which limits 
the actual cutting take^ place. We mty imagine that the cloth 
in Fig, 1 19 is still descending towards the floor while the grip U, 
shown in solid bl^ick, is moving ^ unison with the knife M towards 
the other and almost stationary grip V. The grips close upon the 
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clotli a little before the knife M reaches its full forward jX)Mtion — 



indeed, the (Joth is securely held in the grips before the knife itself 
reaches the cloth (see Figs. 121 Sfid 122). In tSe latter figure the 
cloth, representing a 40in. fabric, is shown by a heavy black line, 
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and the two selvages are just in contact with the actual knife-edges 
W and X. The formation of the moving knife-edge W shows plainly 
that each separate cut proceeds gradually from the two selvages 
towards the centre of the cloth, the latter being kept midway be- 
tween the frames by disc guides on the cloth guide rails. It is 
obvious, however, that immediately the grips come in contact witli 
each other (Figs. 119 and 121), the descent^of the cloth below the 
grips will cease, although it is still being delivered at a constant rate 
by the measuring roller C. During this period the cloth naturally 
collects between the*' two boards L and Y, somewhat as indicated 
in Fig. 121, the wooden support Z of the grip V closing, for the time 
being, the opening between the two boards L and Y. When the 
blocks Z and 2, and grip U, are receding from the grip V, the 1 ow(T 
and temporary support of the cloth is clearly withdrawn, and, as a 
consequence, the collected material drops through the slot, and the 
cloth continues to descend until the grip U again nears the full 
forward position. 

The backward movement of parts U, Z, and 2 arc positive, but 
their forward movement is negative. Attached to the underside 
of block ^ arc two flat pieces of iron 3 (Fi^s. 121 and 122), one at each 
side of the machine ; each piece 3 is ^ or < shaped so as to fit 
corresponding shapes on the frame as shown, and thus provide 
means for keeping them horizontal, and for facilitating their to- 
and-fro sliding movements. To each piece 3 is attached a chain 4 
(Figs. I IQ and 121). which passes over a pulley, and is then attached 
to a rod 5. A long flat bar 6 is then supported by two springs 7, 
one on each rod 5 at opposite sides of the machine. Immediately 
behind moving knife M a small flat piece* of iron (8, Fig. 122) is 
secured to tlfb knife, and projecting about half an inch above its 
upper sufface. As the knife M moves backward, the projections 8 
(one at each end of the knife) come in contact with the slide pieces 
3 ; consequently, the chains 4, rods 5, bar 6, and springs 7 are drawn 
bodily upwards until the knife commences the return stroke. WTicn 
this happens, the parts 4, 5, 6, and descend m keeping with the 
inward motion of the knife M until the gVips U and V meet, when 
the movement of parts 4, 5, 6, and 7 naturally ceases, \)ut the knife 
M continues a little farther forwai /1 in order to complete the cutting 
operation. It will be understood that parts 3 and 8 (Fig. 122), are 
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not joined, and that although part 8 takes parts 3, V, Z, and 2 
(Figs. 1 19 and 122), positively in one direction, it has none other 
than a restraining influence upon them when moving in the opjX)site 
direction. In order to prevent any damage occurring to tht‘ edges 
of the knives wlien the knife M is moving from the forwaid i)()sition. 
knife is made to oscillate shglitly so tl*at knife M in.iy pass vvitfiout 
touching it. When the stud S is on the front centre', a small cam 
(Fig. 1 19), on shaft y acts upon anti-fnction roller 10, and tU'iefore' 
pushes rod ii forward ; rod ii abuts against the lower pait of \ , 




Fig 122 


centred at 12, and thus causes a slight movement of the w-hole part, 
thereby effecting the desiied clearance between the knives on the 
backward stroke. The detached illustration in Fig. 121 shows the 
gnps on a much larger scale. 

Although in many cases unnecessary, it is very convt*ment to 
be able to record the number of lengths which are cut, and also to 
stop the machine when this number is reached. Such a motion is 
attached to this machine, and its action will be understood by 
reference to its plan and elevertion in, Fig. 123. It has been shown' 
that every forward movefrient of knife M cuts a length of cloth, 
provided there is cloth there to cut, and advantage is taken of the 
movement of the knife, or at least ^he block whiclf carries the knife, 
for moving the parts which record the number of lengths- cut. At 
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a convenient point of the part M a small pin 13 is inserted which 
comes in contact with the upturned end of sliding rod 14 as the 
block M approaches the end of its forward stroke. A swinging 
pawl 15, fulcrumed at 16, rests by gravitation in one or other of 
the recesses of the teeth m wheel 17. so that when the rod 14 is 
pushed by pin 13 just at tlfe end of the stroke of M, the pawl 15 
moves the wheel 17 one tooth clockwise, and is forced back into the 
next tooth by spring 18 when j)in 13 recedes. The backward move- 
mi'iit of pawl 15 is limited to one tooth bf wheel 17 by means of 
proji'cting pins 19, Which are arrested by one of the rod guides 20. 
The rotation of wheel 17 is, therefore, quite simple, but extra parts 
are necessary if the machine is to be sto])ped when a given number 
of lengths have been cut. 

Projecting from the face of disc 30 is a pin 21, which, in its 
present jiosition, is just touching the hori/.ontal arm of the bell- 
crank lever 22, fulcrumed at 23. The ujqxT end of the vertical 
arm of this lever occujnes a jiosition immediately behind one end 
of lever 24, ful(Tumed at 25 in the set-on bracket 26. The other 
end of lever 24 is just in touch with the set-on handle 27 (shown 
in sectio'n). Prom the jrosition of the j’larts it is evident that, when 
wheel 17 (to which disc 30 is clamjx'd) ‘is moved one tooth at the 
next forward stroke of M, pin 21 will depress slightly the horizontal 
arm of lever 22, and that at the same time the vertical end of lever 
22 will move lever 24 so 'that the forward end of the lever will press 
the set-on handle 27 from its recess and cause it to spring to })osition 
28, when the belt will naturally be moved to the loose pulley B, 
Fig. TIC). A small pin 33 limits the movement of the catch end of 
lever 24, and thus keeps lever 22 in a convfnient position. 

The wheri 17, Fig. 123, contains 103 teeth, suflicient to allow a 
maximufti of 100 lengths of cloth to be recorded. The numbers 
on the wheel are arranged counter-clockwise, and the zero mark 
on the wheel is set to the pointer 29, whatever number of lengths 
is to be recorded. Disc 30 is then eJamped to wheel 17 by hand- 
screw 31 in such a position tfiat the* mark or arrow 32 on disc 30 
coincides with the numb( 5 !r on the wheel \thich indicates the number 
of lengths to be cut. The relative positions of pin 21 and arrow 32 
upon the disc ar6 such that whe^ the arrow 32 coincides with the 
pointer 29, the pin 21 will act to release the set-on handle. It 
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therefore follows that if the arrow be set opjxisite nunilier i on 
wheel 17, as indicated in the drawing, only one length of cloth can 
be cut before automatic stoppage takes place , if .irrow ]z be set 



opposite No. 60, then 60 lengtlis will be cut, and so on. The greatest 
number is 100 ; for this number the^arrow would be rotated until’ 
it coincided with No. 100' and at this time the pin 21 would be 
immediately pndei the end of the horizontal arm of bell-crank 
lever 22, and would obviously have, to travel almost a full revolution 
(100 teeth) before it appeared again in its present position and ready 
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to knock off at the next stroke. The arrangement is clearly such 
that the pointer 29 always indicates the number of lengths which 
have been cut at any period ; and when the desired number has 
been reached, that number on the wheel 17 will be arrested opposite 
pointer 29 in virtue of the above-described automatic stop-motion. 

Although the stated hand and machine methods of cutting bag 
lengths arc available for nearly all kinds, some slight modification 
is required for bags or covers of special shapes, and for those made 

from c^Ttain light fabrics. Thus 
it is difficult to cut by the ordinary 
processes some of the very light 
and open fabrics intended for onion 
and firkin covers on account of the 
threads drawing. These cloths are 
sometimes cut on a vertical frame 
by means of a hand-knife, which 
is guided as usual by a slot. The 
piece of cloth is doubled over and 
over, and pinned to two sharp pins 
— one on each side of the vertical 
slot — and all the folds are then 
pressed together by a clamp before 
they are cut. 

It is sometimes necessary — say, 
for cloths intended to cover sides 
of beef or for similar purposes — 
to cut the cloth somewhat similar to A, Fig. 124. where one side is 
longer than the other. It is obviously impossible to obtain such 
shapes by means of the power sack-cutting machine as at present 
arranged'' but such cloths may be cut on the machine or frame 
illustrated in Figs. 112 to 117, provided the knife support D is 
"arranged to oscillate about its fulcrum H until it assumes the desired 
.angle on bbth sides of its present position, and that corresponding 
slots for the knife be cut across the table at the same angle, or that 
the part of the table containing the slot may be moved from side to 
side with the knife support. 

Another method of cutting aP sizes of bags is to fold the cloth 
on the folding machine illustrated in Figs. 76 to 78 (see pp. 97-102), 



Fig. 124. 
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then draw the piece on to the cutting table, mark it across at the 
desired places, arrange these marks successively over the slot in 
the table, and then cut by means of a strong hand-knife. Thus the 
piece may be folded so that three or four lengths may be cut ^s 
indicated at B and C (big. 124), the vertical arrows indicating wh^re 
the several layers are to be cut ; the CmkI parts apjx'ar to be only 
half the length of tlie middle ones, on account of being doubled 
over. Diagram D in the same figure shows that if the folded pieces 
be marked on the angle, the irregular-sliaped lengtlis illustrated 
at A may be cut with comparative ease, 'riiere <ire several tyjies of 
irregular-shajied lengths which must he cut by hand. 



('HAFTKk XI 

SA( K OK IK\<. SKWIN(.-M^CHIN'I-S 

Sack ok I1\(. Skwin(.. 'I'his very consuiorabU* branrli of tlu' linish- 
ing and making-up side of the jute textile industry was, uj) to about 
thirty years ago. pt*rforiued almost entirely by hand, (iradually, 
however, the ordinary lock-sliteh m.ichine was intioduci'd for 
hemming purjiosi's that is, foi stitching in the raw' or rough I'dges 
of the fabric when these forimsl th(‘ mouth of the bag The same 
machine' was also occasionally used for making the seams along th(' 
side and bottom of small bags, as w'ell as for similar seams of bags 
made from light-weight cloths, d'he nature of the lock-stitch 
mechanism, howe'ver, prohibits excessive speed, and frequent 
stoppages must be made for changing the shuttle ; lu'uce the pro- 
ductive capacity of the machine is limited. Although this type of 
machine sewing was a distinct advance on hand-work for several 
kinds of bags, the type of stitcli a most desirable one, and the thread 
strong enough for a grefit number of cases, it was early recognised 
that some ])arts of the lock-stitch mechanism were not (juite suitable 
for use in what was considered an ideal machine for the sack-sewing 
industry. For some time it w'as thought unlikely that the over- 
head stitch of the hand-sewer could be^ satisfactorily performed 
by machine'; but, as on many other occasions, the skill of the 
mechanical inventors has proved equal to the occasion, for it is 
now possible to introduce almost any kind of stitch by mechanical 
processes. 

It ma^ be taken for granted that up to about thirty years ago 
practically all sack sewing r;as performed by hand labour, and 
that most of the work was of a casual type. The cloth, as at present, 
was cut up into the required lengths at the works of the manufactuier 
or finisher ; these lengths were Then bundled roughly into lots of 
25 or 50, and handed out virtually to all and sundry who cared to 
162 
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sew. Some families — parents and children alike — did practically 
nothing else, and many of the wives of respectable tradesmen also 
took in sewing occasionally in order to augment slightly the rather 
lower earnings of that period. Flax or jute thiead, according to 
the kind required, was supplied in sulhcient quantity with tlie 
cloths, but, since all the sewing was*done at home, .ill inaalles, 
tliimblc's (home-made, o^f leather) and “ p.dms ” for tlu' prot(“ction 
of the hngers and hands, had to be found by the sow it Payment 
was natuially made* on th(‘ jvect'work system, and a stru t msjiection 
of all work liad to lx* made to ensure that the Moving was regular, 
and that the stitches were of siilTicient depth and closeness. At 
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the present time, however, hand-sewing foi'ms a V(TV insignilicanj 
jiroportion as compared with that done by one or other of the 
different types of sewing-machines, and it is resorted to chiefly for 
the heaviest types of bag for an extra seam alongside of a machine- 
made seam, or for those ffiw cases where it is more convenient to do 
the work by hand than by machine. There are few casts, however, 
even of the heaviest type, that cannot be performed by ma?:hinery, 
Jilte cloth, as wtII as cloth of other material, may be made into 
bags in different ways, and at A, B, and C (Fig. 125), we illustrate 
the three chief ways. Of these three, the ones at B iflid C are 
usually adopted. • » 

To simplify the desenpBon, we shall assume that the finished 
bag in each illustration is 22in. wide and qoin. long. 

In diagram A the length of the J:)ag is formed l?om the width of 
the cloth, and there is therefore a selvage at the top, and one also 
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at the bottom, and no hemming is required ; but the bottom and 
one side must be seamed. If the overhead seam is to be used, the 
cloth should be about qojin. in width to allow for the roll of this 
particular seam, otherwise the length of the bag would be slightly 
under 4oin. The width of the bag is formed by cutting 46 Jin. 
from the cloth "44in., or 2l»in. on each side, plus 2jin. to iKTmit 
of a turn-in or lay-in of the cloth at the side wliere the two edges 
are to‘be joiiu'd for the seam. When the bag is to be sewn by the 
chain-stitcii tlie same lay-in allowance would require to lie made 
at the bottom as at the sides, and consequently tlu* cloth would 
require to bo qiin. wide. In many cases, smaller allowances are 
made. 

In diagram H the seam is again shown at the side and at the 
bottom, but there is also a hem at tlu‘ toj). d'he raw edges are 
therefore at the top and bottom of tlu* bag. while the selvages 
come together at the side seam. The width of the cloth for this 
type is made twice the width of the bag, or 22in. 2~44m. full 

to allow for the roll of the overhead seam, and the cloth is cut 
4oin. -f 2Jin.~42.iin. long to allow for hemming at the top and 
the lay-in at the bottom. If the chain seam be used, then the 
cloth should measun' at least 45 Jin. wide, so as to allow sufficient 
for the lay-in of that type. 

Type C is made from what is termed nariow cloth, the width 
of which is practically' the same as that of the bag. Seams are 
formed up both sides after the tops have been hemmed. The cloth 
is slightly wider than the width of the bag if for overhead seam, and 
the lengths of cloth arc cut twice the length of the bag plus the 
allowance for hemming, or (qoin. x 2) -ff2 Jin. =82 Jin. This type 
is obviously more expensive than the other types, since narrow 
cloth is, proportionately more expensive to weave than wide cloth, 
and more sewing is also required — two side seams as against side 
and bottom seams in A and B, and hemming a^ in type B. It is 
almost eVitirely restricted to narrow, heavy, and strong t\villed 
sacks, such as are used for \:oals, Portland cement, and the like. 
Type B is probably the most widely used form ; it entails the cost 
of hemming when compared with type A, and also requires slightly 
more cloth than that form ; but it makes a stronger bag, since the 
wrap is the long way of the bag, and a bag which is hemmed at the 
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mouth lasts |ongerand is handier than one in whieli (lie selvages 
form the mouth. • 

The hem ihay be formed either by the lock-stiteh or by wliat is 
known as tKe Yankee ” chain seam ; but in each case the ordinary 
method of turning in the raw edge is the same (that imlicatetl at D, 
Tig. I2()), sufficient cloth— say, ijin.-- Jx’ing allowed to ])i ovule a 
hem about |in. wade. This is alwa^’s arranged to lx* on the outside 
of the bag when the latler is completed. 

When the lock-stitch nr the chain-stitch is used for sidu or otlier 
seams, however, it is possible to arrange tluMii desind m oiu* or 
other of two different ways : (^/) In 
which the scam is displayed on the ^ 
outside of the finished bag , (/>) m 

which the seam is turned to the " ' " -- — 

inside of the bag when completed. 

The latter method is piobably C- — — > f 

the more common , it is slightly 

easici to manipulate tlu* cloth by M . i Q 

this method during th<* stitching 

process, and, since the bag as then ^ — ■ j . 

turned inside out, the seam*is better 

protected m the finished state, j 

These forms are indicated at T, T,* i 12a 

<uid (T The overhead machine may 

produce a practically flat seam, as at H, which is most suitable for 
those cases where the edges of the cloth recpiire to be turned in ; 
but where the sewing is to be done on the sidvages of narrow cloth, 
it IS much firmer if a roUpd seam as at j is made. 

Although the lock-stitch machine is deficient in some resjiects, 
notably that of being a comparativdly slow’-running machine, it 
yet possesses one outstanding feature winch is m itself sufficiently 
important to form a powerful recommendation. As the name of 
the machine implies, the tw'c^ threads which form the stitch are, 
when properly united, so perftctly interlocked that they cannot be 
separated, nor can the seAm loosen by ally reasonable amount of 
ordinary usage, > Hence for permanent work, such as ordinary 
hemming, for’ which such machines are largely usJd, the lock-stitch 
form is superior to those chain-stitches where the threads. are more 
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or less imperfectly locked together. When the security of the stitch 
is of secondary importance, the quicker-running machines are more 
economical solely on account of their higher poxluctive capacity. 

All lock-stitch machines have their main features in common, 
which consist of a nei^dle movement by which the top thread is 
forced through th(‘ ])lies of ^le fabric to be stitched, and a second- 
ary part of this movement which causes th(‘ needle thread to slacken 
and toiform a loop under the fabric, and through this loop the bottom 
thread is passed. > Further, in most cashes the bottom thread is 
wound in relatively short lengths upon a spool, or in cop form, and 
placed in a shuttle which is re- 
cqirocated either horizontally or 
vertically, and caused to pass bodily 
through the loop formed beneath 
the fabric by the needle thread and 
a tension bar. After the shuttle 
with the bottom thread has j)assed 
through the loop, the needle thread 
is withdrawn from the plies to the 
upper side of the fabric, and in so 
doing diliws the shuttle thread also 
partly through the cloth. A perfect 
stitch is formed by so adjusting the 
tensioning devices which act upon the two threads that the inter- 
locking point of the latter remains near the middle plane of the 
fabric. Some lock-stitch machines have no moving shuttle, but 
instead a hook mechanism which carries the loop of the ^needle 
thread round the spool containing the bottom thread. In this case 
the spool simply rotates axially in its receptacle as the thread is 
withdrar n under tension. All machines are also provided with a 
feeding diechanism by which the cloth is intermittently advanced 
step by step according to the length of the stitch desired. 

The chief parts of one form of Jock-stitch machine used ex- 
tensively for hemming jute b^gs aredllustrated in Figs. 127 to 133 
inclusive. The first four of these figures represent respecti\'ely 
elevation of feed side, general plan, end elevation^ and a detail plan 
of the cloth guides and the shuttle-carrier recess. All such machines 
for bag sewing are naturally driven by mechanical or electrical 
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power, and motion is imparted to the above machine by means of 
ordinary loose and fast pulleys A and H. the driviiif; belt Ix-mg 
controlled by an ordinary belt fork. 

Needle M ovemcui .~~Thv mam shaft (' extends throui^Ii the machine, 
and carries at the extreme left-hand end a dis(' 1) {see enlarged view 
in hig. iji), which imjiarts the lu'cessary ii])-and-down move- 
ment jxjsitively to the v(‘rtieal needle bar 1^ through the medium 
of a crank{)in F and a ‘curved cam-slot m part (i, to the latter of 
which IC is fi\('d. As sh. rotates, the revolutions of pm V caiisi' 
the cam (i, and therefore tiie iietHlle bar aipl neinlle k). to lise 
and fall every revolution of tin* shaft C 1 his can ies thi' top thread 
12 through the various layers in tlu* well-known inaniuT. an d ^gain 
returns it to the toj) side, clear of tlu‘ fabric, to ])«Tmit of the work 
being advanced for the next stitch. The secondary or looping 
movement (T the top thread, when on the underside of the cloth, 
is controlled by the needle bar E and the tension lever H, through 
the extreme end of which the toj) thread passes on its way to the 
needle. 1 he lever H pas.s<'s through a slot m the net*dl(' bar E. 
IS fulcrumed on a pin in the machine fr<nn<‘ or arm, and itt>r(*ar end 
IS acted upon by a strong cuivcal spring |, secured to tlu'jnachine 
arm top. As the needle bar K dc^scends. it forces down the liwer H, 
and immediately the latter commences to fall it slackens the 
thread, and continues to do so until tlu* needle re.iches its lowest 
position. After the needle arrives here, it is raiscnl alxuit Jm. to 
form the loop for the tip of the shuttle. The shuttle now enters 

the loop, and in doing so it pulls the slack thread. The lever H 

then commences to rise again, draws the thread tight, and also 
pulls more thread from the bobbin ij. As the needle bar E 
rises, spring J returns lever H to the toj) jiosition, so t^iat the thread 
may be made taut previous to the succeeding stitch. An .;id]ustal)le 
slotted bar on needle bar K, and a slot m the frame, 1 emulate the 

extent of the upward movement of lever H. I'he needle thread 

12 may be drawn from a spool or Ixjbbin ij, as indicated in Figs. 
127 and 128, or it may be obtiyned from other similar ancf convenient 
sources of supply. It is, jiowever, tensioix^d in this case by jiassing 
through the w’ire eye 14, behind plates 15, through eye 16, upwards 
through eye'in lever H, then downwards through eye 17 and guide 
18, and finally through the eye M the needle. The plates 15 are 
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spring-fixed on their supporting wire, and may be tilted more or 
less in order that the tension on the needle thread may be increased 
or decreased as desired. 

Shuttle and Shuttle Movement . — For this particular machine the 
under thread is first wound in cop form, and then placed in the 
shuttle, four separate views of which are shown in Fig. 132. Views 
20, 22, and 23, the last of which is an end elevation of view 20, 

showvery clearly the method 
y yireading, while view 20 

‘thows the shuttle or cop lid 
24 partly open. No. 22 
shows the inside of the shuttle 
with the cop in position, but 
with cop lid 24 removed. 
When threaded the shuttle 
is placed in tlie shuttle 
carrier 11, as shown at 25. 
The relative positions of 
shuttle and needle are better 
indicated in elevation and 
pkin in Figs. 129 and 130, as 
wt'll as in the elevation of the 
delivery side (Fig. 133 and 
sectional end elevation Fig. 
134). The shuttleandshuttle 
carrier 11 move to right and 
to left in unison with the rising and falling of the needle by means 
of the following gearing. At an intermediate jxiint on the main 
shaft C a bevi^d pinion L gears with and drives an equal bevel pinion 
N on the, vertical shaft M. The latter at its lower end is provided 
with a cra.nk disc and pin 26, which, by means of connecting rod 27 
(Fig. 127), imparts the necessary reciprocating movement to the 
shuttle carrier as the shaft M revolves. Both carrier and shuttle 
are sup{X)rtcd and guided in their ]p)-and-fro movements by a 
slotted guide plate 28 (srdJrigs.'i3o and 13,2). 

The cycle of stitching movements is similar to those in most 
domestic lock-stitch machines. When the needle ’ reaches its 
highest point, as indicated in the figures, the shuttle is at the extreme 
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right of its travel ; and correspondingly, wlien the needle is at its 
lowest point, the shuttle is on the extreme left, with the nost* of 
the shuttle just to the left of the needle, and ready to enter the loop 
as soon as the latter is formed. As the shuttle returns from left 
to right, the needle thread 12 is sulTKiently slackened Uy a slight 
upward movement of the needh* to aljow the tip of the' slmtth* to 



pass between the thread and the needle, as showm at 25 in rig. 132. 
Further movement of the shuttle to the right causes thread 12 to 
slip along the cuiA'ed point of^the shuttle and behind it/, and ulti- 
mately to pass between the shuttle ar^d the carrier’ll, and then to 
slip round the blunt end the shuttle so* that it may be drawn 
upwards again through the cloth by the needle. The times of the 
different movements with relation to a fixed poiiVt on the rim of 
the balance wheel will be best understood by reference to the 
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table on }). 171, and lo the diagram in I'ig 135, which shows a 
complete revolution of that wheel as viewed from the driving end. 

Feed Movement. - \\\ some machines this function is jXTformed 
by a positively moved foot acting under the cloth ; and in others, 
as in the machine under notice, by a more or less negatively con- 
trolled foot acting upon thejtop of the fabric. The feed motion is 

in two part.s, oik' arranged to 
traverse *the serrated foot and 
the faj^ric forwards, or to the 
left 'in Fig. 129, through the 
necessary distance for the length 
of the stitch, and the other to 
raise the foot \' clear of the 
fabric for its practically instan- 
taneous return to the original 
position. Both returning and 
downward movenu'nts are con- 
trolled by springs. The forward 
traverse is procured as follows : 
'Phe foot \' 1^ h.xed as shown to 
the iow(‘r end of the pendant 
bar U (Figs, 127, 129 and 133). 
and the bar in turn is flexibly 
connected to arm T, secured to 
and rocking with the stud 0. 
Immediately above foot bar I' is provided with a slot 10 through 
which a stud 5 passes from the end of the curved lever 5' ti.ved to and 
rocking with the movement of shaft 4 (Fip. 133 and 1 34). On the 
rear end of shaft 4 are two levers Y and 3. the former of which is acted 
upon by the snail cam X (F'lg. 136) fixed to the lower end of vertical 
shaft NB’ The lower or free end of lever Y is forked to embrace 
lever 3, which is set-screwed to shaft 4 , therefore, as cam X 
revolves, Jevers Y and 3 are pressed outwards, shaft 4 is oscillated 
slightly, and through lever a similar movement is imparted to 
ann U and foot * r 

Levers Y and 3 are returned to their original positions by the 
action of the spiking Z upon the stud 2 which projects from the side 
of lever 3. F'rom the form of t*he cam X, as shown in Fig. 136, it 
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Will be evident that the outward motion of levels V and and 
cons<.‘qiiently of the foot \’. will be of a ^^radiial nature until tlu' 

1 Needle* 1 1 at highest point, and 

shuttle on extreme right 

2 Tension lever H begins to 

move downwards 
^ Needle 12 entering iloth 
I Foot V begins tomovethrough 
the action of jxmited earn 
0 and lever 1* % 

S Foot \ at highest jM)int. aiid 
ready for Ix'ing dropped on 
to the cloth 

(' Tension lever H at its lowest 
position, and shuttle on the 
extreme left 

7 Tension lever H, after having 
been raised slightlv , readv 
for dropping a little to facili 
tate the formation of the 
loop for shuttle tip to enter 

S Shuttle commemes to take up part ol llie sla< k ^ 

0 Tension lever 11 at the bottom of supplementarv mo\<'mi-nt exfil 
under No 7 ^ » 

Needle thread just slipj>e<^ over blunt end of shuttle, and tension 
H drawing thread tight 

11 Needle leaving cloth. 

12 Tension lever H stops at its highest f)oint, ami foot V beginning to move 

backwards 

C'Xtieme jxjsition is reac hed, but that after the dwell of the cam has 
passed, the return to the original jK)sition will be instantaneous on 
account of the sudden drop in the cam face. 
The e.'itent of the movement of the foot \ is 
regulated by the position of loekirtg-mit 6 on 
adjusting screw 7 (figs. 133 and 134). * ('am X 
always presses lever Y outwards to the same 
position, and for the longest stitches the parts 
are so adjusted that lever Y, when farthest in, 
just reaches the boss of the c^m X it therefore receives the full' 
travel of the cam. For shorter stitches tlie position of lever 3 on 
the set-screw is so fixed that its lower end abuts against the leather 
stop 8, and thus prevents lever y from reaching the boss of the 
cam to a greater or lesser degree. Cam X thus imparts a modified 


1 .11 nod 
lover 


m4 


Fig libi 
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angular movement to Y and to shaft 4, and hence to foot V. The 
maximum and minimum stitches are about | and ^in. Immedi- 
ately arm U and foot V have completed their forward movement, 
the latter is raised clear of the fabric by means of cam 0 fixed to 
the disc I) on shaft C, as shown in Fig. 131. As shaft C rotates, 
the cam 0 acts upon and raises the lever P, fulcrumed on stud Q. 
Stud (j therefore raises the lever T and pendant U (Fig. 129), and 
consequently lifts the foot about half an incli from the cloth. The 
slot 10 in the arm U provides means for tj<iis movement, as well as 
for the above-mentioned forward and return feed movements. 

On the same stud Q (Fig. 128), and parallel to lever P, is a .second 
lever S, which is kept in touch with lever P by means of the strong 
curved spring K, secured to tlie machine arm top, and the adjustable 
set-screw 29 (Figs. 127 and 128). The pressure of R secures the 
immediate return of the foot V to the fabric after the cam 0 leaves 
the end of lever P, and by the adjustment of set-screw 29, which 
increases or decreases the gap between levers P and S at the top, the 
pressure of the spring R upon levers S and P, and therefore of the 
foot V on the fal)ric, is increased or decreased, provided the thick- 
ness of tile cloth is constant. Provision is made on the front plate 
of the machine in the form of a fingei lever W, whereby lever T 
and foot \’ may be raised at will for the removal of the hemmed 
cloth, and for the insertion of a'ncw hem. The width of the hem is 
regulated by means of an adjustable guide 9 (Figs. 127 and 130). 

Since nearly all bags and sacks are sewn with comparatively 
thick thread-— thread considerably thicker than that which is used 
in ordinary or domestic sewing-machines—the small shuttle, spools 
or drums are unsuitable on account of |he very small quantity 
of thick yarn which they w'ould hold. It is therefore usual for 
this hcaf y type of sewing to Substitute a cop, as shown at Fig. 132, 
which, afehough small compared with the cops used in weaving, i? 
about 2jin. long by jin. diameter. Special cop machines are built 
for winding these cops, and they piay be driven electrically or 
mechanically. Sometimes thf ordinary fast and loose pulleys are 
used ; but the cop maclfine, which we ilkistrate in Figs. 137 to 140, 
is driven by friction. 

Fig. 137 is a iront elevation, Fig. 138 a plan, Fig. 139 an end 
elevation, and Fig. 140 shows a few details of the machine. A 
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narrow belt from a drum drives the small pulley A, to the inner 
side of which is fixed a friction disc B. When disc B is clear of 
companion disc C, the machine is out of action . but if part 1) of 
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Figs 137 and 13H 


handle E, fulcnuned at F, be pressed against the side of pulley A, 
the latter and disc B are mefved towards disc C, and the friction 
generated by the pressure is sufficient to, rotate shaft G, and also 
spindle H, which is secured to or forms part of the shaft G. The 
spindle H is thus driven direct, but the oscillatiijg yam guide J is 
driven from shaft G by means of wheels K and L, eccentric disc M, 
lever N, shaft 0, and yarn-guide support P. The yam or thread 
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comes from any convenient source, is passed through guide Q, and 
between the discs of the patent tension device R ; it is then taken 
through two other yarn guides S and T, and finally through the 

oscillating yarn guide J to the 
spindle H. The cop is built, as 
most ]ute and flax co})s are, by 
the tapered sides of the cone U, 
shown in section in Fig, 1 38 ; and 
the necessary pressure between 
the cop and the cone, to ensure a 
compact build, is obtained by a 
spiral spring in the pillar \’, which, 
through lever W, fulcrumed at 
I'lK l:u) X, has a tendency to hold the 

spindle, or rather the cop, hard m 
contact with the inner part of the cone U. A detailed view of this 
spring and its position on the stud is shown in a detached figure to 
the left of Fig. 138. As 
the cop is built by suc- 
cessive layers of thread, 
the spindle H, shaft G, 
and collar V are drawn 
forward or pushed to the 
left until the desired 
amount has been wound. 

Part D of lever E is then 
removed from pulley A, 
thusstoppingthespindle, 
and at the same time the 
part Z of ^thc same lever 

is pressed against collar I T 

Y, which, when the cop is 
made is vety near to Z, 
and handle 2 of lever W pulkd to tlie right, by which means the 
spindle is withdrawn from the cop. ^ 

The travel of the oscillating yarn guide J, and therefore the 
diameter of the cop, is regulated by the position of the stud 3 on 
slide bar 4 ; the disc M is grooved, as shown in Fig. 140, in order to 
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admit of this movement, and to hold the slide bar 4 securely in 
jxisition, while the oscillating yarn-guide supjwrt P mav be adjust(‘d 
on rocking shaft 0, so that a satisfactory cop may be built. 

The ordinary machines for hemming are in general ailajited for 
using comparatively thin or hne \arns sjain from tlu' libri's ot cotton 
or of flax ; but for ceit.un heavy b.igs'it is .ilniost essential that a 
thicker and cheapi'r seeing thrt'ad should' be used. Mae Ihik s are 
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New type of ovcrheael seam or “ Mnion ’’ ovcTliead seam, invented and 
intrexluccd to imitate the ordinary e)verh(‘a<i seam and to increase 
production 

The Yankee seam or T^iion seam 
The Union double-thread hem 


IV The Union single-thread hem 
V. The Singer single-thread hem 


These are practnally identical 


VI. The lock-stitch hem 


VII. The Union or Yankee seam 


VUI. A zig-zag or cross stitch, which also forms an overhead seam 
IX. The ordinary overhead seam'madc with the Laing machine 


therefore made in which heavy jute twine may be used for making 
the above-mentioned hems ; but it is scarcely necessary to multiply 
examples of hcmming-machines, since they all w(Vk on much the 
same lines. It may be mentioned, however, that the hems made 
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with heavy twines are not of the lock-stitch type, but are more or 
less of the chain-stitch form. The different types of hem stitches 
are formed sometimes with a single cotton, flax or jute thread, 
sometimes l)y the lock-stitch, and sometimes with two threads of 
cotton, flax or jute. 

Before proceeding further witli the description and illustra- 
tions of other typical machines used for jute, linen, and cotton bag 
making, it will perhaps be Ixst to give a brief definition of the 
various kinds of stitches used. In onh'f to show up the stitches 
distinctly, we have prepared small samples of white cloth with 
black and red sewing threads, and similar small samples of black 
cloth with ordinary flax and cotton sewing threads. These samples 
are illustrated ri'Spectively in Figs. 141 and 142. 

In all cases where both sides of the cloth are shown the letter 
A re])res('nts the stitch as it appears on the toj) side of the seam, 
while letter B indicates the appearance of the scam on the underside. 

Although relatively wasteful of thread, it is generally conceded 
that for. most classes of work the Yankee or Union machine is un- 
surpassed ; an(t although the stitch made with the machine is 
certainly of a chain type, and is therefore capable of being pulled 
out, yet on the other hand it possesses the following important 
advantages : — 

(a) A workable speed of 1800 to 2000 stitches ])er minute. 

I (ft) Both threads may be withdrawn from rolls, balls, or similar 
shapes which hold enormous lengths of yarn. 

(c) Few stoppages, on account of being able to use rolls, etc., 

instead of shuttles. 

(d) May be used both for hemming and' seaming. 

(e) Durable material and highly finished and standardised parts, 

thereby ensuring the minimum of breakages and a high 
economy in renewals and repairs. 

The machine as now made appears as near perfection as it is 
possible to reach, but even twenty or thirty years ago its merits were 
so pronounced that it easily obtained preference for the sewing of 
most classes of bags. It is now made by a few different firms, but 
the general principles are practically the same in all— any difference 
which may obtain being in minor details, material, and workman- 
ship, and not in principle. 
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The action of the niacliine will be uihIim stood by reference to 
Figs. 143 to 140, which show resjxrtively Font ele\ation, plan of 
under parts, elevation of needle end with detaclual vu'W of driving 
eccentric at opposite end, and detailed views of various jiarls The 
modern method of driving these machines will be desciibed and 
illustiated later in connection with a.>somewh<it dilteient tvpi' of 
machine, but in all c<is(‘s the driving bidt^ir band imparts motion 
to the groo\ed ulua*! A on the (aid of the m.iin sh.ifl H Hftw('en 
the groov'ed wheel A and tla' framework of tlu* ma< lime is an ecc('ntric 



C, the top end of the arm of which enciiades a ball-joint 1) ; this 
ball-joint communicates -the up-and-down motion of the eccentric' 
arm to the short arm of the three-armed le\(T ly lulcrumed a little 
to the left of I) (Fig. 143). The longest arm of lever F is connected 
in the usual manner to the needle spindle I' by link (i and collar 
H, while the needle itself is fixed as usual to the lower end of the 
spindle F. The third and lov^er ann of the lever K is* connected 
to one end of the rod J , the other end of the rod J is attached to 
the short lever K. which s^hpports and carries the loojier L, 

Movement of hooper . — The up-and-dow'n movements of the 
needle are similar to those of all sewing-machinf's, and need not 

•M 
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be further described ; but the movements of the looper are very 
important, since it is this piece of ingenious mechanism which 
dispenses with tlie use of a shuttle, and makes it possible to use 
practically any length of yarn, provided the latter is free from knots 
and satisfactorily wound on a spool, bobbin, or ball, and that it may 
be unwound from the latterjree of kinks or curls. 

The looper L has a forward and backward movement in addition 
to its movements from right to left, and vice versa. The eccentric 
C is in its lowest position ; the needle js therefore at its highest 
point, and the rod together with loojier L, is at the extreme left 
position. When the looper moves from right to left, it moves in a 
plane which is behind the vertical plane of the needle, i.e. nearer 
the delivery side of the machine ; when it reaches its piesent 



position on the left, it iS' rocked towards the operator, or the reader, 
so that its movement from left to right will be in a plane in front 
of the needle; finally, it rocks forwards -i.c. away from the 
operator — at the extreme right hand ready again for its movement 
to the left. During this cycle the loopei; moves in the track of a 
very flat ellipse, and the needle passes through the centre of the 
elliptical path thus described. The rocking movement of looper 
support ur lever K is obtained by a small cam N (see Figs. 144 and 
146), which elevates and depresses forked lever 0, fulcrumed on the 
rocking shaft P, and thus conveys tfje necessary oscillating motion 
to arm 0 , and hence to the Igioper L. This complicated movement 
of the looper naturally synchronises with the movements of the 
needle, and is accompanied by the necessary feeding movement. 

Movement of i Feed Dog . — On the end of the main shaft B is 
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fixed a disc Q provided with a slot so that the stud R (Fig. 145) may 
be secured at the proper distance from the centre of the disc Q to 
give the necessary eccentricity of movement to the arm S through 
the link T. Arm S is carried round the delivery side of the maeliine, 
and is fulcrumed on the rod V (.see Figs. 144 and I4()). Two arms 
at the upper part of S support the ni?l \’. on which oscillates the 
feed-dog carrier \\\ The function of the fird dog M is that of 
drawing the cloth forward to [iresent siiccessivc^ly nt‘W' paits for 
stitching. Its backwardVind forward inoveiiKMits aie obtained as 
described through the action of the disc' O, anti its vcTtiCid move- 
ments follow' from the action of 
the small cam X on the shaft B 
(see F'lg. 146), which is enclosed 
between the lower part of carrier 
W and the cranked arm Z, the 
latter part being set-screw’ed to the 
carrier W as shown. 

The width of the hem is regu- 
lated as usual by a guide j)late 2 
secured by hand-screw's to the 
upper plate of the machuTe ; this 
plate is shown in section in’ Fig. 

143, but omitted altogether in the 
remaining views, so that the other 
parts may be seen. 

The two sewing thread^i . — As ' 
already mentioned, both threads 
are drawn from balls or*spools situated near to, but clear of, the 
driving wheel A. The path of the upper thread 3 is e^ily followed 
through the various guides and througli the patent tension arrange- 
ment to the needle, and the path of the lower or looper thread 4 is 
almost as easily followed, although some explanation concerning 
this thread is desirable. It )« first passed through an^iye in the 
wire 5, and from there through the ^yes of two projecting pins 7,' 
then through an eye in the tack part of looper L, and finally through 
a second eye near the point. Between the two pins 7 (Figs. 144 
and 146) is placed the apparatus 8 for taking up'the slack thread 
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which is given off by the looper as it moves towards the right from 
its present position. This apparatus is sometimes termed the 
take-up,” and it will be understood by reference to Figs. 146, 
147^ and 147/;, the latter two of which illustrate the looper L 
and the vertical needle in si.\ different positions, as well as the 
corresponding positions of« tin* take-up plates and the locjping 
thread 4. 

TIk' first position, marked (i) in Mg. 147a, is the same as that 
shown in Figs. 143 and 146- that is^ \i^ith the ni'edlc in highest 
position, eccentric *on bottom centre, the looper on the extreme 
left, and the lower thread 4 straight between the two projecting 



j)ins 7. In position (2) the looper has moved about half its dis- 
tance, and in doing so it is evident tha^ the bottom thread will 
have becoifie slack. Immediately the looper L commences its 
movement from position (i). the long flat part of the ” take-up ” 
plates 8 carries the bottom thread partiall}’ round, and thus takes 
up the slack which is given off by the looper. This continues until 
the thread reaches the stop wire or cast-off q, which arrests the 
further progress of the ttoad, although the plates themselves 
continue to rotate as usual. During ttie continued movement of 
the looper L from the position (2) to the extreme right, the bottom 
thread 4 is still field in position,^ and the looper simply slides on the 
thread until it reaches the extreme right — position (5) (Fig. 1476). 
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In portion (2) the needle is just entering the elotli, and tlie Ixittoni 



4 Fiji 147 n. 


thread 4 stretches, as shown, from the point of the looper to the 
last complete stitch formed in the cloth. % 

Position (3) : The needle with fhe top thread 3 has just passed 
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through the loop formed by the thread 4 between the point of the 



Vig 147 6 ^ 


looper and the cloth, and the looper itself has passed in front of the 
needle. < ^ 

Positions ( 4 ) and ( 5 ) show the further downward movement of 
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the needle, and the mov^iient of the looper to the right ■ hotli being 
in their extreme jiositions in (5). 

The eccentric C is now in its highest position, the nei'dle in tiie 
lowest position, and tlu' looper L is just about to nio\'e towards tlu' 
dehviTv side preparatory to starting on its foiward joiiriu'y from 
right to left and behind the needle. ^ 

Position (6) shows that the loojxi' has mo\'ed into its forward 
])osition, and its jioint is* just enteimg behind the needle, and betw«‘en 
it and the toj) thread j.t^hus holding the latter down as illustrated 
in jiosition (i), the small flat part on })lat(;s 8 facilitating this 
movement. 

I he times of the vaiious <ictions are indicated on the cirdc' in 
big. 148 — the circle representing the grooved wheel as viewed from 
th(' right-hand end of the machine. 

Fig. 149 illustrates a large sewing flat fitted up with several 
\ ankee sewing-machines, and the* frames ujion which the ojxa'atu’es 
tuin the bags inside out after they an* S(‘wn. Tlie ])hotograj>h 
.dso shows one of the genenil methods of arranging the tables for 
these machines ; the woexlweirk ceivers e'omjiletely me)f>t of the* 
under mechanism. The Singer Manufacturing ('o., I^J:d., have 
an excellent methe)d eif-* jireite'cting the various jiarts of tlu-se 
and similar machines. The under jiart of their facteiry jioweT 
table IS quite open, and all shafts,* wheels and the like are enclosed 
in tubes eir cages as the case may be., The-y thus preiviele the 
maximum eif rexim feir the workers, fre'edeim from contact with 
moving parts under the table, and best facilities for keeping the 
room clean and tidy. 

The sewing thread used in the Yankee and similar machines 
IS usually about three-fold 2 Jib. flax line, although ^cotton thread 
of similar thickness is used for certain classes of bags. When, 
however, a very heavy sewing thread is required — as, Ft example 
that used for coal bags and similar articles — the thread is made 
from three-fold 71b. or three-fold 8lb. jute, and the .sewing is 
generally performed on wl^it is termed the “ Laing " machine. 
The stitch made by this machine is of the overhead type, and is 
illustrated at A and B, IX, Fig. 142, p. 175. Its special recom- 
mendation is that the sewing cannot be pullej down nor become 
unravelled in any way. • 
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j I'AH'iilru' at lowest position , needle at highest jxtint , looper on extreme 
lelt /leed-dog at liighest position and moving forward witli the cloth , 
large Hat ^lart ol “ take-up ” i>lates nearlv^'lioi i/ontal 

2 Idat parts ot take-up plates pertectly horizontal and ready tor taking the 

lower thread round with it wdien the thread is given ott h) the movement 
ol the looper towards the central position 
^ Looper has been oscillated to its lull backward position and moving to 
riglit in a plane immedi'atelv in front ol the plane ol the needle 
'Needle enteiing cloth and opposite middle ol looper . feed-dog commenc- 
ing to drop , looping thread hidd by last-ofl wire 9 on periphery ot take- 
up plates 

3 Looper thread entering on circular pait ol take-uj) plates, and feed-dog 

moving towards c/perator. 

() Needle entering loop lormed bv lower threadi betwcx'ii cloth and end ot 
looper , le,ed-dog at lowest point 
7. Needle thread just slipped off tjie end ot looper 

8 KccentAc at top , needle at lowest point ; looper on extreme right and 
moving forward so as to be reaily to pass Irom right to lelt in a plane 
immediatelv behind the vertical plane ot the needle 
<) Feed-dog conimencmg to rise 

10 Looper point j)assing behind needle and entering the loop between needle 
and neectie thread * 

11. Feed-dog has reached its full ba(^|c position nearest to the operator 

12. Feed-dog entering on dw.‘ll for highest pos,-tion and ready for moving 

forward to draw cloth in ; needle leaving cloth 

13. Looper thread enters on flat part to allow thread to be drawn forward by 

looper. ^ 

14 Looper almost on extreme lelt. anjl commencing to move to backward 
position nearest to operator. 
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Figs. 150 to 155 are^ illustrative of one type of this most in- 
genious machine, which, although slower running than inan\ 
other sewing-machines, still holds first place for this hea\\' t\pe 
of sewing. Its comparative slowness is due jiaitly to the liea\ v 
nature of the work, and partly to the fact that the lu'edle has to 
he threaded for each hag , hut, m spite *f this mtermittc'nt stoj)page. 
the machine is capable of si'wing (lOo to 1000 hags per <l.iv, ae< mdmg 
to the size of tlu' hag, and to whetluT th(‘ seams art* at hotl# sides, 






Fi- UU 

or at the bottom and om* side only. The dry (u* tarred twim*, .is 
the case may he, is cut injo lengths according to the size of the hag 
or the length of the seams, and these lengths of douhh'd thread 
are then suspended m different ways lo enable them to oi' with- 
drawn singly by the operative. Fig. 150 shows clearly the sus- 
pended lengths for medium and very large hags, and it also gives 
a general idea of the appearanc<* and arrangement of thes^ machines 
111 a modern sewing flat. • * 

The working of the macfiine will he followed by reference to the 
line drawing illustrations, of which Fig. 151 is a front elevation ; 
Fig. 152 shows a plan with covers ^or guards; Fi^. 153 a similar 
plan with guards removed ; Fig. 154 shows detailed parts ; 
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while 155 illustrates the end framework, the main parts of 
till' sewing mechanism with supports removed, and details of other 
parts of the machine. Th«‘ belt A communicates motion to the 
fast and loose pulh'ys 1 ^ and C, and to the main shaft I). A bevel 
wheel \i on the (Mid of the main shaft transmits the motion through 
bev(;l pinion h' to wIkh'I (», which is comjiounded with the first 
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cone nel'dlc diiver H. Two similar cone needle drivers J and K 
are driven at the same speed as H by means of the skew intermediate 
wheels L and M and the wheels N and O, the two latter being com- 
pounded respectively with J and K.» The three cone needle drivers 
G. J, and K grip the spiral im'dle P and rotate it counter-clockwise 
when seen from the end View in Fig. 155.* The long length of thread 
is doubled and the doubled part placed on the hooked end of needle 
P, so that whenVhe needle rotates, the thread is carried round and 
round the needle tube Q w'hich encircles the outer portion of barrel 
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R It IS, of course, essential that the cloth to he sewn sliould l)e 
carried forward a definite distance for each rt'Volution of tlu* lu ialle 
P , this distance is usually about jin . the pitch of the cone needh' 
drivers , other pitches, however, are often used. 

A tahh' upon which the hags aie kept in leadmcss tor sieving 
(see Fig 150) IS stationed near th(‘ iiachine, and tlu- attendant 
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inserts the edge or the bottom of the hag into the opening S (Figs. 
151 and 152). Since the face of the moving chain 7 ' is formed of 
serrated sections*(four enlargi^l views of wdiich appear ui the right- 
hand detached figures, F'ig. 151), aii^^ the under surface of the top 
grip L is grooved to coit'espond and pressed down by means of 
enclosed springs in parts V, it follows that the bag will be drawn 
forward as the chain T advances. The method driving the chain 
T IS indicated in Fig. 153. On tTie main shaft D is fixed a wheel 
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Y which drives worm Z through pinion 2 ; worm Z communicates 
its motion to a worm wheel immediately under the worm Z and 
on tlie end of a short shaft, which carries at its opposite end a 
sprocket 3. This sprocket gives the requisite motion to chain T. 
Pinion 2 also drives pinion 4, which runs loosely on barrel R, but 
which drives the latter by m«ans of a key and a corresponding long 




Flgrt 1^)2 and 1”)H 


groove 5 in Rie barrel R. The barrel R always rotates when the 
belt is onMie fast pulley, but 'it moves to the left {see big. 153) only 
when two* or more coils of the sewing yarn have slipped off the 
end of barrel R on to the inner tube 7. It will be an advantage 
first to describe how the inner tube* communicates its motion to 
the rack which draws both barrel R and tube 7 to the left. In 
the detached drawings in Pig. 155 are illustrated four parts numbered 
6, 7, 8, and 9, all of which also appear enclosed in and near the 
end of barrel R ; ^these parts are^in position, and most of them in 
section in. detached drawing 10.' Part 6 is composed of a block 
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which is set-screwed to the tube (in drawing 10 the |).irt b is turned 
180° to show this) ; an adjusting screw ii passes through the 
centre and is kept in position by lock-nut 12. The ptirt i) fits into 
a rectangular opening in part 7, and a pin fits into a cot resj^oiuiing 
opening in 7, so that ))oth lot.ite with barrel R. llie inside of 
8 is formed to recaave tlu' ('one (), and^a sjural spring (‘Ik ireles jiart 
of the shaft 14, by means of which the tuo parts 8 and i) aie normally 
kej)t separatt' or cle.ir df ea( h otlu'r. (’ollai 15 is snnjdv a ^steady- 
ing ])art, while rod 16 fixed to cone p. <ind theicfou' re\’ol\es 
with it. 

Wluai th(‘ tiaision of tlu' thie.ul draws tlu' iniUM tnlie 7 a little 
to OIK' side, th(' base of 7 Ixaii'^ (Ui tlu' base of part 8, and foices the 
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latter into close contact with cone p. Under these conditions 
cone 9 and shaft 16 are rotat(xl by tlu' frictional contact bidween 
the inner and outer cones of 8 and 9. big. 154 show's the rod 16 
as viewed from the back of the m.ichiiK*. When the rod ib is in 
motion, which takes place only when two or more* layers of sewing 
thread have slipped on to the iniu*r* tube 7, the small pinion 17 
drives wheef 18 (Figs. 153 and 154), while a bevel pinion 19, on the 
same stud as 18, gears with bevel wheel 20. and thus rotates jdate 
21 centered at '22. Ratchet wheel 23 is com}7ounded with rack 
pinion 24, and the boss of b^vel wheel 20 and plate 21 fits into 9, 
socket in ratchet wheel 2j. All move in unison when the machine 
IS working, and the barrel K, together with all the enclosed parts, 
termed the carriage, is drawn back by the sm^ll rack pinion 24 
rotating in the teeth of the fixefl rack 25. The ratchet wheel 23 
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and spring pawl 26 drive the rack pinion positively, but they are 
also intended to act as a flexible joint. 

The operation of sewing is somewhat as follows ; The cloth is 
inserted at S, and the operator presses down treadle 29 (Figs. 151 
and 155), which through bell-crank lever 30 draws belt fork 31 over 
fast pulley C. The machine is thus put in motion, and the cloth 
drawn forward until the j)oint of the needle P has entered the cloth. 
The treadle is then released, when spring 3:2 (Fig. 152), immediately 
places tlie belt on the loose pulley. Tl>e hand-wheel 33 is then 
rotated until the n/_'edle eye, or rather hook, is in a convenient 
position for receiving the doubled thread. Treadle 29 is again 
pressed down, and the needle P and liarrel R rotate. Everv revolu- 
tion of needle P results in placing a layer of thread round the barrel 
R, but all layers rotate on the barrel, and make the same number 
of revolutions as the needle itself. There is thus little or no drag 
on the needle eye or hook. When the layers accumulate so as to 
fill the exposed length of barrel R (and this length will vary accord- 
ing to the length to be sewn), they begin to slip off the end of barrel 
R and ofi to the inner tube 7 ; ultimately, say when there are three 
layers op tube 7, the first one slips of( the end and between it and 
the stop 34. This thread can be rotated no longer by the barrel R 
and tube 7, but is now drawn tightly around the edge of the sack, 
and thus forms the first stitch *of the overhead scam. The barrel 
R and the inner tube 7. are now moving to the left, whereas the 
sa!ck is moving to the right : hence the first overhead stitch is drawn 
tight. It is the pressure of the successive layers as they slip over 
the inner tube 7 which imparts the pressure to the latter, bringing 
the cones 8 and 9 into contact, and thus rotating the shaft, which 
in turn communicates its motion to the rack pinion. The carriage 
moves backwards about i inth for every 8 inches of sewing, and a 
plate or collar 35 (Figs. 152 and 153), may be moved along the 
bar 36, and set at the required distance, to act as a stop plate for 
the carriage* for different sizes of bags. The handle at the top of 
the carriage is pressed down to movoithe rack pinion 24 out of gear 
with rack 25, when the ‘carriage may bt. moved to the right, Fig. 
151, ready for a fresh bag. This movement may be accomplished 
either by hand, ot by weights which draw the carriage immediately 
the handle is depressed and the rdek pinion withdrawn from contact 
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with the rack. If the barrel R and tube 7 move back too freely, 
their movement may be retarded by addiiiji,^ a small weight at 
37, w’hich, tlirough a cord passing over pulley 28, retards the move- 
ment of the pinion 27 and places a little more work on the cones 8 



and 9. A reduction of weighty acts in a contrary mannw. Weight 
38 is for the purpose of keeping par^34 (Fig 152), in contact with 
the tubes. • 

The latest development in this type of machine is that knowm 
as the M and M patent, model Z, and made by J, Macdonald, 

South St Roque’s Works, Duncfee. One of the difficulties ex- 
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pericnct'd in connection with overhead sewing-machines was that 
two or more different machines were required according to the 
strengtli of the fabric or the number of plies to be sewn together, 
'riiis difticulty has been overcome entirely by the above-mentioned 
model Z, which is capable of sewing anything from single cloth 
calico to 10 or 12 layers of .ordinary jute sacking. The writer has 
seen 10 thicknesses of such cloth, involving a Jin. thick seam, 
sewn with this machine. Mon^over, no alteration in the tension 
devKH' is necessary for the diiferent ijcimbers of layers or the 
difh'ri'iit weights o.f cloth. Of course we m.iy say at once that 
ten layers are never reijuired in practice, but a machine which is 
cap<ibl(' of jierforining this work c<in easily sew four layi'rs, which 
IS the usual maximum number of layers. The four plies of heavy 
type' h(Mnj) ('loth is jicrhajis tlu' most severe te'st which is demanded, 
and the machine sews this (juiti' ('asily. 

One imjn'ovement which has helped considerably to make this 
machine a success and between 200 and 300 machines have been 
01 deled and made since March Kjiq is the introduction of three 
direct jAessure laimiiiers in jilace of the usual bends and enclosed 
Springs ; while a fuitlu'i* improvement is that of jilacmg th(' cones 
so as to prevent the needle from being ^forced out, and at the same 
time giving a maximum amount of room ior th(' cloth 

The row of machines illustrated m h'lg. 150, also made by Mr 
Macdonald, are examples of an older but largely used ty])e, while 
Idg. 156 IS an illustration of the mam parts of tlu* modern model 
Z. The above-mentioned direct pressure hammers, or at least two 
of them, are clearly seen in contact with the jiartially-sewn cloth. 
This jdiotograjih was taken spc^cially to illustrate the cloth m pro- 
gress, and to.show the spirals of sewing on the barrel. Seven spirals 
are shown clearly on the barrel, and two on tin,' friction tube or 
nozzle, while the finished stitches are plainly visible on the edge of 
the fabric. 

The Cc^rriage, which differs frojn that already described, is 
.illustrated in detail in Fig. 157. The complete carriage is shown 
m the upper part of the hgure, while tVe details, drawn twice the 
size of the complete figure, appear immediately under. When 
the carriage is n>jving to the left, it does so in virtue of the screw 
A on rod B rotating between two split-gear nuts, the pressure or 
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grip of which is horizontal and does not affect the grip of the 
friction cones. In some machines a half screw nut is employed, 
and the screw is supported by, and slides along, a half bush as it is 
moving backwards between the bush and the half nut. To bring 
the carriage to the extreme right, the above-mentioned split-gear 
nuts are quickly separatedM)y means of two diverging slots in the 
upper extensions of tlK‘ split nuts, and two pins which enter the 
slots und cause the nuts to separate when a small iiandle is pressed 
downwards. Wlien in work the nuts xfe kept close by means of 
the pressure of a sfaral spring. 

Tlie advantage claimed and sustained by the new carriage is 
the rapidity with which the rod B and all parts can be mov'ed for 
slight obstructions, such as dust, which enter between the cones 
and other parts enclosed in the barrel C. A small pin 1) passes 
through the adjustable collar ]l and the rod B , hence, when this 
pin is removed, all the parts may be drawn out of the barrel C, 
the dust removed, and the parts replaced in a very short time, 
and tljis may be done at the machine. The complete carriage 
consists of the following parts in addition to those mentioned: — 

Inner cone T screwed to rod B„and extension (i. 

Friction cuj) H, right-hand end view IP, 

,, nozzle J, ,,«> ,, ,, Jh 

Round nut K,, ,, ,, ,, 

,, lock nut L, ,, ,, ,, IP. 

while all parts are shown in position at M. 

The screw N. is for the tension pulley. A strap hangs over 
this pulley, and weights are added to obtain the desired tension. 

A feather key in tube drives the barrel C by means of the long 
key way shown, but the rod A, and the barrel, commence to move 
laterally only when the friction nozzle is pulled by the tight sewing, 
in which case the rotating friction cup H drives the cone F and the 
rod B. I'he friction nozzle J should be oiled at 0 at meal times 
so as to prevent heating up between the nozzle and the round nut 
K. The latter and L are adjusted by suitable keys; they are 
'Screwed up to make a slack stitch and screwed back to make a 
tight stitch. , 

The position of the barrel or the exposed part at the right of 
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the machine depends upon the length of 
bag to be sewn ; in other words, for the 
longest length to be sewn the greatest 
distance must the barrel travel backwards 
The number of spirals on the barrel multi- 
plied by the circumference of each 4j)iral 
equals the length to be sewn, and whtyi 
the barrel is fixed for any particular length, 
an adjustment nut is jifl^u ed on the giiidi* 
rod under the barrel so that tlu‘ Litter m.iv 
alw'ays be brought forwaid to its jiiopei 
place for the commencement of each length 
of sewing. A sliding knife moves with the 
barrel and cuts the thread w'hen the sewing 
IS completed. The machine is drixen by 
.j.J-in. pulleys, and two hand wheels, seen 
in Fig. 157, are suj)j)h(‘d to turn the mai hine 
by hand ready for threading the needle, 
the eye or hook of wdiidi should be just 
opposite the starting end ( f the bag It 
should also be noticed Hiat the eye or 
hook of the needle is not outside the edge 
of the cloth when it is threaded, fmt that 
this end of the needle is in the cloth*; 
otherwise the thread will break immediately 
the machine is started. 

Figs, 158 to 161 illustrate a machine 
which, by clever and ingenious mechanism, 
is capable of making a seam more or less 
like that of the overhead seam ; indeed, 
the machine has been invented to form a 
stitch intended to compete with the perfect 
overhead seam formed by the Igaing machine. 
Fig. 158 is an elevation of tht^dehveiiy side, 
and Fig. 159 a plan witlf all parts above 
the foot removed ; while Figs. 160 and 161 
show respectively elevations of ^ the feed 
side and the sewing end, together with 



details of the driving 


Fig 157 
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The machine under notice is also sinnlai in many lesjHHts to 
the Yankee, diff(Tinf( from it principally m that it possi^sscs two 
loopers instead ot one, with the necessary mechanism to dri\’c‘ the 
st'cond looper ; that the tension devices, tak(*-iip and piill-otf 
mechanism, are of a modilied form . .ind that J)oth loopers aie 
driven by eccentrics The iippwr paits ol tlie imn'liine neial 
no reference because of this great similaritv. l)iit the lower parts, 
from which tlie covers InU’e been lemoved, call for some e\j)lanation. 

Jhe under looper A f^Tforms th(‘ same fiiiution as tlu* one in 
the Yankee machine, but it also works m (injunction with tlu' 
overhead looper B The lattia is (,ius(‘d to mo\(‘ to and iio 

through rather more than half a iirch' aiouiid the ('dge n\ the cloth 
by means of eccentric ('. lever J), lod K, and tootlunl (juadrants 
V and (i. and in doing so to carry <» loop from the thn-ad of under 
looper A on the under side of tla^ cloth, round, and o\er the edge, 
and beyond the needle at the top side of the cloth. W'hile the 
overhead looper is in this latter position, the stiaight needle enters 
the loop, passes through the cloth, and thus retains tlu' hxijH'd 
thread on the upper surfai^e. WIkmi the needle ‘ag.iin l(*aves the 
loth, the thread holds the loop jierinanently, since tlu‘ ncH'dle 
thread itself has meantmTf* been locki'd on thi' under side of the 
fabric by the under looper A* passing betwi'en it and the needle, 
it IS esseixtial that the sewing twine should be givaai off at the 
proper time to allow suflicient length for /iver-edging or whipping 
the edge of the seam, and this is done by means of the take-tip 
discs H, while the yarn is drawn from the bobbin by the pull-off 
motion J. The directions taken by the tw’o sewing threads will 
be easily traced, and t^ieir various movements followed with rc- 
sjiect to each other, from the undermentioned particulars 1'he 
dir(}ction is clockwise as view'ed from (^nd of hand-wheel K : 

20° Needle thread slips off the end of under looper 
43° Feed dog leaves cloth 

t'S®. Straight needle entering loojf formed by tlie overhead loof^-r 
Oo°. Overhead looper on the oftreme Vtt , straight needle entered loop 
formed by the overlead Ioojkt , thre&d retainer or hook holding 
up needle thread 

So°. Straight needle entering cloth 
^5°. Under looper at extreme left ^ 

100°. Take-up discs come m contact with thread. 
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105°. Straight needle 
thread slipped off the 
back prong of over- 
head looper ; take-up 
mechanism com- 
mences to act 

120° Under looper thread 
slips off the fork of 
overhead looper. 

150° Under looper com- 
mences to move to 
right 

iHo‘" Under looper point 
I in to left of straight 
needle, straight needle 
m lowest position 

195" Cast-olf wire forces 
the thread on to the 
circular portion of 
discs 

210^. Under looper point 
enters between the 
straight needle and its 
thread 

230"^, Pull-ofl lever is m 
line with the two 
thread guides — the 
thread passingstraight 
through all three 
parts 

2()o" Overhead looper in 
lowest position 

270° Small flat part on 
both take-up discs 
commences *lo draw 
the thread out of 
the straight line be- 
tween the tw'o thread 
guides 

290°. linder looper at ex- 
treme right , small 
forked part of over- 
head looper enters 
between the under 
looper and its thread. 

305°. Thread leaves small 
flat parts of take-up 
discs, and the latter 
are therefore inopera- 

, tive. 


Fig. 160. 
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360°. Under looper through 
loop of straight needle, 
and point of under looper 
in to right of straight 
needle and moving to 
right ; overhead looper has 
brought thread from under 
looper over the edge ot 
cloth, and point of over- 
head looper IS in ito 
right of straight needle, 
which IS now in its highesS 
position 

to 80° ^Feed dog moving 
downwards and forwards 
80° to 220° Feed dog mov mg 
forwards only 

220° to 250'’ Feed dog moving 
upwards. 

250'' to 280'’ Feed dog moving 
upwards and backwards. 
280'' to 35°. Feed dog moving 
backwards and drawing 
cloth through 

80° to 2 ^o*^. i*ull-(jft motion 
moving backwards 
230° to 270® Pull-off lever** 
passing the back centre 
preparatory to pulling 
thread again lor next 
length 

270® to 80®. Pull-off lever com- 
mences to travel back- 
wards, and thread being j 
pulled off bobbin | 

100° to 195® Thread being] 
taken up by take-up discs, | 
230° to 270° Thread passes ^ 
straight through the two 
thread guides, being 
allow'ed to do so by small 
flat parts on ttie take-up 
discs. 

The driving arrange! 
Hient is as follows : — 
Shaft K receives its motion 
from a main shaft or 
motor, and carries under 





Fig. 161. 
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each machine a pulley L. A belt M connects pulley L with pulley X, 
to which is secured the conical friction pulley 0. This conical driver 
enters a corresponding internal cone in band disc P, while a leather 
band (j, shown only in b'ig. ibi, connects P with the hand-wheel R of 
the st'wing-machine. It is necessary that disc P should be capable 
of being started and stoppecj at will, and this is done by means of 



t 

a clutch S operated by the forks of lever T fulcrumed at U The 
outer end of lever T is connected by adjustable wire rods to 
treadle W«, while the opposite end of U carries a jirojecting part 
X fitted with a leather i)ad which acts as a brake on disc P. It is 
clear that when the back part of ti«;adle W is depressed, rods V 
and lever T will move down^kvards, « brake X will be withdrawn 
from disc P, and clutch S will force drivlig cone 0 into close con- 
tact with dfec P, which will lotate and therefore drive the machine. 
Immediately the jiressure of the foot is withdrawn, the connection 
between the driving cones is broken by part 0 being forced to the 
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l('ft by means of an enclosed spring, and at the same time the i)r.ike 
X comes in contact with the disc The second treadle Y s(^'i\es 
to lift the foot of the machine throuf^h chain Z and le\'ei 2 TIk' 
<hrection of motion is indicated by the airow 5. 

The whole of the drivin^^ airaii|^ement of these imuhiiu's is 
l)oxed in, so that ther(‘ is little or lyi dani^er of accident to tlie 
operator. The machine itself is situateil ikmi tlu' centu* of tlu* 
table, l)ut is adjiistinl s(^ tliat the toj) of th<‘ table is a])proMmatt‘l\' 
level with the top part tlu' cover plates of tin* machine. J'liesi' 


F. 

K)'4 hi3 

cover plates reach to the bottom ol the “ foot ” err feedin/4 part of the 
mechanism, and enclose ^ilniost the whole of the delicate machiiier\'. 

A new machine by Mr I). J. Macdonald, and termed the Simpli'.x, 
makes the same stitch as the abovi* but with fewer and ^nore sub- 
stantial parts. The mechanism, however, is quite different, .ind 
although the speed and type of sewing have been proved to be 
quite satisfactory, the parts, of the machine ari' not sulhciently 
far advanced to allow of suitable illuj^trations. 

Another machine by tile Singer Manufacturing ('o. and illustrated 
in Fig. 162 IS used for somewhat similar purj^nises. 'Fhe stitch is 
a zig-zag one as illustrated at B (Fig ibi), but it is also cajiable 
of making straight stitches as illustrated at A if desired. . 
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As already indicated, some of these machines compete with 
the overhead one for heavy work, but they may also be used to 
give the same style of sewing with lighter threads. The Yankee 
machine, on the other hand, is specially adapted for comparatively 
thin thread, and is used either as a hemmer or as a seamer. When 
used for hemming with a singl^^ thread the yarn may be used directly 
from a ball, from a conical cheese, from a bobbin, or from an ordinary 
cheese. In the two former cases the material rests on the table 
near the driv[Hg end of the machine, 
and the thread rises almost perpen- 
dicularly to the eye of an adjustable 
guide at a suitable height before being 
conveyed to the guides on the machine. 
When bol)bins or ordinary parallel 
clieeses or rolls are used, however, it is 
essential that fhv whole of the yarn 
should rotate to give off the thread as 
it IS demanded by the machine. 

A method of supporting the bQbbins 
on the machine itself has already been 
illustrated iivT'igs. 127 and 128, see lac- 
ing page i()7 , but since rolls or cheeses 
hokk a much larger quantity of yarn 
than do bobbins, they are generally 
jireferred. The rolls or cheeses are 
sometimes supported as illustrated m Fig. ibq. A stand A is fixed 
to the table B, or else it is provided with a heavy base in order that 
it may be moved from place to place. When in work the stand is 
situated near, the machine. An upright pin C, pointed at the top, 
supports the roll by means «f a convenient form of cap D , the 
whole of the weight of the roll E is thus freely balanced and easy 
to turn, although the dimensions of the roll may be 8in. by 510., 
or even greater, and is practically as high as thb machine itself. 
Two rolls may be supported similarly when two threads are required, 
but the usual method in ’this case is to thdraw the threads from 
two balls which rest either on the table or on a double stand which 
is provided for tht^purpose. 
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l('ft by means of an enclosed spring, and at the same time the i)r.ike 
X comes in contact with the disc The second treadle Y s(^'i\es 
to lift the foot of the machine throuf^h chain Z and le\'ei 2 TIk' 
<hrection of motion is indicated by the airow 5. 

The whole of the drivin^^ airaii|^ement of these imuhiiu's is 
l)oxed in, so that ther(‘ is little or lyi dani^er of accident to tlie 
operator. The machine itself is situateil ikmi tlu' centu* of tlu* 
table, l)ut is adjiistinl s(^ tliat the toj) of th<‘ table is a])proMmatt‘l\' 
level with the top part tlu' cover plates of tin* machine. J'liesi' 


F. 

K)'4 hi3 

cover plates reach to the bottom ol the “ foot ” err feedin/4 part of the 
mechanism, and enclose ^ilniost the whole of the delicate machiiier\'. 

A new machine by Mr I). J. Macdonald, and termed the Simpli'.x, 
makes the same stitch as the abovi* but with fewer and ^nore sub- 
stantial parts. The mechanism, however, is quite different, .ind 
although the speed and type of sewing have been proved to be 
quite satisfactory, the parts, of the machine ari' not sulhciently 
far advanced to allow of suitable illuj^trations. 

Another machine by tile Singer Manufacturing ('o. and illustrated 
in Fig. 162 IS used for somewhat similar purj^nises. 'Fhe stitch is 
a zig-zag one as illustrated at B (Fig ibi), but it is also cajiable 
of making straight stitches as illustrated at A if desired. . 
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L, fulcrumed at M. The machine is placed in and out of action 
by the usual fast and loose pulkys N and (), and starting-rod P ; 
a wheel Q on the main shaft R drives the roller ('r. while the roller 
F, which runs in a groove m roller (i, is dnviai from 0 by the wheel 
S. At the opjxisite end of the shaft R is a wheel T of 24 teeth, 
which, through the carrier wheel F o^ j; tec'th, drive s a wheel \', 
also of 24 teeth, on the shaft W'. This shaft supjioits .md rotates 
the roller X, which carries the war[), of cliam of linked hanks, 
forward as it is deliveredjyy the rollers 1- and (i. I'he mafn shaft 
of the machine is intended to‘make 48 it'vs jier lyin , which represents 
a speed of. 


48 xOin. xj I4i() 
I2in. per loot 


[KT min 


but the actual speed will clearly depend upon several factors, such 
as the weight of the yarn, the consistency ot the tar, .ind the desired 
degree of tarring. It is usual to use hot tar for the purpose, and to 
achieve this end the tanks are oft(‘n piovided with a jackt't so 
that steam may be admitted between tlu' t<ink and tlie jacket, and 
thus keep the tar at the proper tempeiatur<‘. 



CrfAPTER XIII 

• . 

SACK AND BAG PRINTING 

• 

Sack Printin(,. — The majority of tfiose who use bags or sacks 
for tlu'ir j^rodiicc or merchandise, and especially those who use 
large quantities, usually have some distinctive mark on the bags 
by means of which their goods and their property may be quickly 
recognised. A very common method, and one which is extensively 
practised, is that of introducing distinctive marks m the form of 
coloured threads in various parts of the warp. These threads form 
more or less prominent stripes in one or more striking Colours, and, 
although the coloured threads are naturally more expensive than 
the grey^threads which form the bulk of the warp, they involve little 
or no extra cost in the actual weaving. It is at once an economical 
and satisfactory method, provided that llie coloured stripe or stripes 
are so arranged that they are unique in appearance. But in spite 
of the enormous number of different ways in which coloured threads 
may be arranged in the. fabric, there is a sameness in many of the 
combinations, and tnere is nothing to prevent one or more persons 
using bags with stripes which are identical in width, number, 
position, and coloifrs. Consequently, the most satisfactory method 
of imparting identification marks is thjt of having the name, 
.trade mark, tor other symbol of the firm or institution more pr less 
permanently and prominentliy impressed upon the bag in colour. 
This is now, and has been for years, extensively done on special 
printing machines, and, in some cases, on machines which do not 
differ sensibly, except perhaps by wght, from similar machines 
.which are used for ordinary panting* and lithographic processes. 

Although the heavy* machine of the^ same type as is used for 
paper printing has undoubtedly a few important points in favour 
of its use for printing bags, still the bulk of sack printing is done 
on specia) machines, and Figs. 167 to 172 illustrate a well-known 
20 « 




of the driving side ; ing. i68 is a plan of the machine minus the 
set-on handles ; Fig. 169 is an elevation of t/le side opposite to 
the driving, with one or two details ; while Fig. 170 is ^n elevation 
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of the delivery end of the machine, and also shows one or two 
details. Tlie same parts in different views are marked by the 
same kind of letters. The machine under notice, which is termed 
a “ single printer.” or a one-colour machine, is placed in and out 
of action by fast and loose pulleys A and B, keyed and running 
loosely respectively on thy main shaft C. This shaft passes 
through the maciune, and at the opposite side carries a sprocket 
wheel 1), winch, by means of the chain h and a smaller sprocket 
wheel F, imparts motion to one of the rollers (i of the feed sheet 
H. (Ii^Figs. ib8 and 170 the feed sueet is omiUed.) Returning 
to the driving side of the machine, it will be seen that on the main 
shaft C is fixed a spur-wheel J which drives the printing drum K 
through the large spur-wheel T. Immediately behind the wheel 
J, and on the same shaft C, is fixed another wheel M, which gears 
with a wheel N of the same si/.e and pitch, but fixed on the shaft 
0 . This shaft passes right through the machine, and carries at 
the far side a spur jiinion P, which gears with spur pinion Q of an 
equal number of teeth on shaft R. Shaft R carries thi‘ roller S, 
i)etween which and the printing drum K the feed sheet H travels. 
It will thus be seen that the printing drum K is driven from the 
main shaft C by means of the w'heels<.j and L, whereas the cor- 
responding roller S is driven from the same shaft C by means of 
wheels M, N, P, and y. 

The surface speeds of the drum K and roller S are, of course, 
tlfe same, for between these tw'o travels the feed slieet H, while 
the article to be printed travels between the top side of the feed 
sheet and the drum K. Tlic bags to be printed are inserted sepa- 
rately between the" two rollers T and T^ and the feed sheet roller 
U, and natumlly when the two former are raised as indicated by 
the posit'-on of the front one T in Fig. 167. Tlie bags are fed in 
by hand ^rom the table V, and immediately the pressing rollers 
T and T' descend, the bag is drawn forward, and carried by the 
feed sheet H under the printing dn\m K. Printing drum K and 
roller S are kept in contact by a stiiong spiral spring VV, which is 
enclosed in a suitable ease ; the strength of the spring can be 
regulated by means of the screw’ Y. If, therefore, any irregularity 
in thickness obtams in the bag, the spring W and roller S yield 
slightly, w'hile for regular thickrtesses the tw’o parts K and S roll 
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together without any vertical movement of the latter. Pressing 
rollers T and are raised and lowered by a cam Z on tlu‘ sl^aft 



of the printing drum K, This ^ cam operates 'on the grooved 
friction roller 2, which, through the lever 3 fulcrumed at 4, con* 


o 


I6S. 
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necting-rod 5, and arms 6 and 7, imparts the desired motion at 
the- proper time to the pressing rollers T and Th The cam may, 
of course, be adjusted to act at any desired point in the revolution 
of the printing drum K. The name, design, or trade mark to be 
printed is placed on the circumference of the printing drum K, 
the letters and designs being usually cut out from sheets of hard 
composite material such as ehnite ; at other times lead letters 
are moulded and used, and when these have served their purpose, 
the lead is melted and recast into other desirable forms. The 
composition letters are fixed to the cylinder by means of small 
tacks. It is of course essential that some kind of paint or colour 
should be supplied to the machine, and that this colour should 
be distributed evenly and regularly on the jinnting letters and 
designs. All the parts for supplying colour to the drum K are 
situated at the delivery end of the machine. The parts consist 
of colour box 8, colour roller 9, gelatine roller 10, and the parts 
which drive the two latter. They receive their motion from a 
large wheel ii on the shaft of the printing drum K ; this wheel 
II drives carrier wheel 12, which in turn rotates pinion 13 on 
colour i oiler shaft ; wheel 14 is on the same shaft, and imparts 
motion to wheel 15 on the shaft of gelatine roller 10. 

Colour roller 9 when in work is partially immersed in the colour 
in colour box 8 ; it draws up the colour and transfers it to the 

gelatine roller 10, froiUi which it is removed as the letters or figures 

on printing drum K come in contact with it. Tljife amount of 
colour can be regulated by means of a longitudinal /colour supply 
knife or “ doctor' knife ” 16, parallel to colour roller 9^ and near 
to it when only a small quantity of colo^ir is requited ; for larger 
quantities the doctor knife 16 is removed farther from the colour 
roller 9,^ and thumb-screws 17, one on each side, with satisfactory 
connections, provide means for making perfect adjustments. 
Pin-screw 18 is utilised for raising colour roller 9 into proper 

contact with gelatine roller 10 ; ^while screw 19 is for moving 

colour box, colour roller, ar^ gelatine roller 10 so that the latter 
may be placed in its proper position virith respect to the printing 
drum K.* 

In common '•■with most textile fabrics it happens that small 
bits of fibre fly from the bags, and some of these settle on the 
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colour roller, and so result in imperfect j^rinting.) In order to 
remove most if not all of these fibres from the Toller, the matplime 



is provided with a number of cleaner blades 20 (see Fig. 168) 
secured to the flat rod 21, all <of which receive a slow to-and-fro 
movement as the machine runs. These blades 20 are im- 
; 
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mediately under the doctor knife i6, and in contact with the 
colour roller g. Their to-and-fro movements enable them to 
remove the fluff, and so secure a proper and pure supply of colour- 



ing matter. The knives 20 receive their motion from a worm 22 
on the end of the colour .rollef shaft (sett^ Fig. 169 and detached 
view in left-l\and bottom corner in Fig. 170) ; this worm 22 rotates 
worm-wheel 23, which in turn rotates disc 24, near the periphery 
of which projects a pin 25. Pin 25 enters a slot 26 in lever 27, 
fulcrumed at 28. It is clear that lever 27 will oscillate slowly, 
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clockwise, while slackening screws 13 and screwing up screws t 2 
will ^urn the wheel Q clockwise— sufficient space being left between 
the slot in the clutch 10 and the projection ii to admit of the 
necessary movement after. the rough adjustment. The bags are 
fed in as already explained when the pressing rollers 14 are lifted 
from the cloth 15 by means df the cam 16, anti-friction roller 17, 
and lever 18 fiilcrumed at ^9 ; the cam and rollers occupy then the 
position^ indicated in Fig. 184. 

The mechanical stirrer illustrated in^FJ^^s. 180 and 181 is oper- 



ated by means of a rope 20 from the grooved pulley 21 on the'^shaft 
R of the printing drum E {sec also Fig. 1797 ; a similar stirrer is 
driven from the shaft S of printing drum T. The rope 20 passes 
from pulley' 21 to a guide pulley 22, then to pulley 23, and returns 
to a second 'guide pulley immediately below 23, and thence back 
to the pulley 21. The stud 24 of pulley 23 is supported by the 
bracket 25, anct the stud also carries a thain pulley 26. A similar 
bracket 27 carries an adjustable stud' 28 ^ upon Which rotates a 
second chain pulley 29. An endless chain 30 passes round the 
chain pulleys i6 and 29, and is thus kept in motion when the print- 
ing machine is runnihg. The links qf the chain 30 are shown on a 
much larger scale in the upper part of Fig. 180. A projecting part 
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on one of the links carries a pin 31, and the end of this pin enters 
the slot 32 of the stirrer 33. The pin 31 never leaves the slot 32, 
but serves to carry the stirrer to the right and left alternately. 
The lower end of the stirrer is immersed in the ink, and it occupies 
a position near to the base of the ink trough, and close to the 
periphery of the ink roller. is evident that the stirrer will travel 
from one end of the trough to the other when the large link and 



4>in 31 are rhoving say to the left, but as soon as the link reaches 
say the pulley 29 it will commence to pass round it, the pin 31 
meantime sliding down near to the bottom of the slot 32. The 
further movement of the chain will thus enable the pin 31 to move 
the stirrer to the right : the stirrer thus moves forwards and back- 
wards the full length of the tyougli (^n the shaft 34, and keeps the 
ink in the most satisfactory condition. ^ 

Figs. io2 to 184 show the latest improvements in connection 
with the sack piinting machines made by Mr Macdonald, and 
although this machine is more expensive than the one just described, 
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it contains a few important changes which are valuable for the 
better type of bags. Fig. 182 is a view of the driving side ; Fig. i8j 
IS a plan ; while Idg. 184 represents the gear sidt* and contains 
an enlarged view of the ink roller and its connections. One 
printing drum only is shown, but two, three, or more mav be intro- 
duced into this machine, as in the others, if desired. The fast and 
loose pulleys, hy wheel, belt fork and handle, and tlu' brake are 
clearly seen in Fig. 182. ‘ On the mam shaft A is the usual wheel H 
of J 3 teeth, and also the.» pressing roller (' , the fornuT drives the 
printing drum E on shaft 1 > by means of the large wlieel F of 94 
teeth as before. A much steadier drive to the inking and gelatine 
rollers, however, is obtained as follows: The wheel H (lug. 184), 
drives the wheel (j, with which is compounded the sjuocket wheel 11. 
A similar sprocket wheel J on tlu' stud K of thi' adjustable arm J., 
fulcrumed at M, is driven from sprocket wheel II by the chain N. 
A second chain 0 from the sprocket wheel j drivi's the sprocket 
wheel P on the shaft Q of the ink roller K. ITom the same shaft y 
a wheel S of 29 teeth communicates the motion to a wheel of 36 
teeth on the first gelatine roller T, while from this wheel is driven a 
wheel of 24 teeth on the brass distril/utmg roller U, and finally 
the latter wheel drives aaother wheel of 36 teeth on the second 
gelatine roller V. 

An end long movement of about half an inch is imparted to 
the brass roller U in order to distribute the ink evenly over the 
second gelatine roller V and therefore on the. type. The mechanism 
by means of which this is effected is illustrated on a large scale in 
the detached view in the upper part of Fig. 18 \. The shaft W of 
the bras? roller U is prolonged, and at its end is fixed a worm X. 
As the shaft revolves, the worm X moves slowly the worm wheel 
Y on the stud Z, and since the worm wheel Y and the cam 2 are 
compounded, it follows that the bracket 3 is caused to shde to and 
fro in the fixed bracket 4, and thus to give the desired lateral move- 
ment to the bras:^ spreading roller U. 

Instead of nailing the type on to the printing drum E, a novel 
arrangement is provided. ^ The drum E in ordinary machines is 
covered with wooden staves, but in this case it is metal, and a part 
of it is cut away, or rather left off in the moulding, ^t 5 (Fig. 183). A 
shaft 6 is made in two semi-circulav halves, and these are set screwed 
p 
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together by screws 7 to grip between them a broad piece of linoleum 
8, while the opposite end of the linoleum is fixed to a bar which in 



turn is held by Uvo hooked parts of the drum. The linoleum can 
thus be drawn perfectly tight on the drum by wheel 9 and screws 10, 
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and held in this position by pawls ii. TIic t\pe is nailed to the 
linoleum, and when once nailed is a fixture. Sueli a metliod is 
obviously intended for repeat orders, of which tliere die many : 
one piece of linoleum and tlie necessary tvj)e are re([mii'd for each 
complete set. 

In this rnacliine the second ,t;(‘l.itiiy' loller is lixid m .idnist»d)le 
brackets in the frame, l)iit tlie leinainiiii,^ thns* lolleis, R. T, and V 
are supported by a mo\\d)le table le ope'ated by o»d jj. 

The table slides in guid<'^> ; }. 

When largi' (piantities of l)a!.,^s are o\\n(‘dJ)y individual liinis, 
the method of printing provides a safe ine.iiis of identitu ation, but 
it does not take into ,i('( ount the nninlxr of bags ni tlu* jiosscssion 
of any firm, nor does it ('liable tin* owiu'is to keep a leiord of tlu' 
di'stination of certain bags .Mi .Macdonald’s latest addition to 
the sack printing machine has bc'cii iiuented to ehininati' this 
deficiency, and tlu* macliine is illustratc'd m l-'ig i(S5. It is in 
reality a continuation of the printing mac'hine, for it is lived to 
the delivery end of the hittc'r lyaeh b.ig which h'aves the' last 
printing drum is ent(*red into the numbering machine,* .ind its 
consecutive number printi'd on by tlu' numbc'rc'd disc*> shown 
clearly in the illustration. These* punting discs aie raised and 
lowered at tlu^ proper time on order, lust, to allow the last num- 
bered bag to be earned aw.iy, anc^ another brought into position 
by the feed cloth, and, sc'cojid, to imprint, the* c cuisc'entive number 
on the bag. Other suitable mcahanism amests the movenu'iit *of 
the bag for a moment while the type is imprc'ssmg the nimibc'r on 
the bag. One-third of a revolution is oc c igiied mi raising the jirmt- 
mg disc?trom the bag , onc'-third foi dwell m tile highest position , 
and onc’-third for lowcTing the discs on to the bag . all being of 
course imparted by <i suitably shaped cam and ring loUer w-hich 
embraces the block. • 

Tlie unit disc is intermittently moved number by number by 
means of a sprifig pawl whic^h is hung on fixed pivgts. As the 
discs descend, the j^awl movts away from tlie discs, but as tlm 
latter is ascending, the |^awl engages with a ratchet wlieel, and 
rotates the unit disc through one division or number. Every 
revolution of the unit disc causes a projection o* its face to move 
the tens disc one division, and so bn with all the remaining discs. 
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The feed cloth is operated from the first printing machine by 
a suitable chain drive, but its forward motion is stopped inter- 
mittently and automatically for a moment when the bag reaches 
its position under the numbered discs. 

The inking arrangement consists of the usual ink roller from 
which the ink is taken by a gelatine roller , the latter moves inter- 
mittently and horizontajly below the ink roller and the printing 
discs, \vhile tlHMm])ressions are made in tlu‘ usual way with a fixed 
rubb(‘r slab below the feinl cloth. 

Paraflin, tiirpentdiu', and similar liquids are used to thin down 
the' paint or colour, and in all cases drip boxes are fitted so that 
the jiaint will not drop on to the bag which is being printed. 

\\V' have already mentioned that the bags are not so easily 
printed as pajier, because' of the elastic nature eif the cloth, and 
because the two layers of the bag are inclined to move a little, one 
U])on the other ; hence, when two or more colours are used, some 
firms prefer tei use the heavy type of ordinary printing machine, in 
which case tlie bag lies perfectly fiat through all the machine, and, 
in consequence, the’second or third colour is usually more accurately 
placed with respect to the previous jirintings m those cases where 
the two colours are in close juxtaposition , for ordinary cases, 
where the various colours are detached, satisfactory work is 
obtained from any of the machrnes. 



CHAPTER \\\' 

» • 

S1AKCHIN(,, I)YKIN(., AND l)iniN(, 

• 

Apart from the simple operation of (lami)ing j^sith water or with a 
light starch, preparatory to calendering or mangling, tlu* operations 
and machines which have been (hscribed up to the ])resent are 
conducted and employed respectively for w’hat may be considered 
dry-finishing.” Although the dry-finishing process used for 
the larger proportion of jute fabrics, and for a large (juantity of 
flax, tow, and mixed fabrics, there is a considerable (juantity of 
jute cloth which undergoes some process of dyiang or starching, 
or both, and enormous cjuantities of linen fabrics which are bleached 
to varying degrees of whiteness This treatist' is not intended to 
deal exhaustively with these processes, but since all th(f>(,‘ special 
finishing operations are si/ closel\’ n'lattnl, it i'. necessary at h'ast 
briefly to refer to them, alb’ 

In many tyjies of wc'.inng apf>arel for la(h(‘S, gentlemen, and 
cliildren, it is essential that iK)me stiffening material, termed jiadding, 
should be inserted between the outer cloth ’and the lining in order 
that the garment may preserve; its jirojier form. 'I'liis material is 
invari^J^^ some kind of cloth. The most expe^^sive ones are hair- 
cloth, cloth made of cotton warp and hair weft, 'and cloth composed 
of flax warp and wool weft. Most of these have usi?ally sufficient 
elasticity without artificial additions,* but nearly all oth^?r types of 
padding — e.g. flaxes, tows, tow and jute unions, and all futc fabrics 
which are intended for use as paddings -require stiffening, and 
sometimes dyeing, in order Uiat they may fulfil satisfactorily the 
particular purpose^ for which* they intended. Both dyeing and 
starching^ or loading are conducted in practically the same type of 
machine — i.e, the jigger dyeing machine, one type t^f which is 
illustrated in front and end elevations in Figs. *186 and 187, and 
in plan in Fig. 188. The dyeing liquor or the loading starch is 

2>9 
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placed in the vat A. and is kept hot by means of steam which is 
allo\ved to enter when required through the valve B. A similar 
valve C is used for filling the vat with hot water, while valve D is 
the outlet. The cloth E is wound upon one or other of the rollers 
F and G, and is transferred from one roller to the other several 
times in order that the propervdegree of colour or the correct amount 
of starch may be applied. In Fig. i86 it will be seen that the 



cloth passes from roller G under and over a series of guide^j'^llers H 
before it reaches roller F— ropes or a shaft length of cloth being 
attached to eUch roller F and G and to the ends of the pieces which 
are to be*treated. The jigger is put in and out of action by the 
ordinary fast and loose pulleys J and K on shaft L. Running 
loosely on this shaft are two bevel wheels M ai\d N which gear 
respectively with bevel wheels O and on the ends of rollers F and 
G. Clutch R rotates with shaft L,‘but is capable of being slid 
along the shaft in both directions by means of fork S. Thus, when 
handle T is’ moved outwards, upright rod U (Fig. i86,) is slightly 
osciUated, and thh fork S places^ the clutch R in gear with bevel 
wheel M ; . roller F will therefore be rotated, and will draw the cloth 
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from roller G, which is free to run easily since the bevel wheel N is 



at this time clear of the clutch R. A 
weighted rope V passes partially 
round pulley W, and thus the roller 
is prevented from over-running while 
the piece is being unwound. Simi- 
laily, when the handle X of the 
same lever is moved outwards, the 
clutch R placed in contact with 
the bevcd wheel N, the weighted rope 
V ])laced over the drag pulley Y, 
and the piece wound off roller F and 
on to roller G. The above jigger is 
occasionally used for bleaching, bul 
special bleaching apparatus is in- 
variably employed when much work 
of this kind requires to be handled. 

It is customary to use two 
separate jiggers for such goods as 
black paddings, one for the dye and 
the other* for the starch, although it 
is not an uncommon practice to mix 
the dye and the starch, and to make 
one vat suthce for the combined pro- 
cesses. In any case, when the cloth 
leaves the jigger or the starch box it 
is necessary cither to dry it partially 
or to dry it, perfectly, and then re- 
damp it slightly before submitting it 
’ to the glazing or other final finishing 
process. When the starching and 
drying processes are performed simul- 
taneou^y, and if one run through 
yie solution is suffcient, a combined 
starching and drying range is used 
somewhat similar to that illustrated 


in Fig. 189. This is what is termed the horizontal drying machine, 
and although it occupies more floor space than that occupied by 
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the vertical type to be illustrated presently, it is considered l)y 
many to be the better of the two on account of the coinparati\-e 
ease with which the work can be performed ; for low rooms \he 
horizontal machine is the only feasible type. 

The cylinders A, 17 of which are shown m Fig. i8r), are usually 
made of copper, but sometimes of tim^ed iron, are about J2.jin. in 
diameter, and all are supplied with steam, which enters through a 
steam supply valve neaf the end of the '?teami)ipe H. I'lie ends 
only of the lower set of steampipes are shown m full, but a Similar 
set is utilised for the uppef tier of cyliiuhax ICach cylinder is 




provided with an air valve, so that during condensation the* an may 
enter ai^^thus prevent any collapM*. I'lie condctised steam is with- 
drawn in the usual way.^ All rollers in the martgle, as well as the 
cyhnders in the drying machine, are wuh* enough to accommodate 
two narrow pieces side by side at the ^ame time a comuKin width 
being 66in., w'hich is quite wide enough for two 28in. pieriC's to pass 
over abreast ; wider machines are made when requirements demand 
them. The two pieces may be^ brought in rolls or in a loosely folded 
condition and placi^d on the stillage ^t or about C ; they are then 
passed over and under tt?nsion rails 1), passed round roller h in 
starch box F, between the two 22in. sycamore bowls^G and the 
9in. brass bowl H, over roller J, in front of coniial opening rollers 
K, and then over all the copper ’cylinders A. The cloths emerge 
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at the opposite end usually perfectly dry, are carried over a guide 
roller L, between drawing and pressing rollers M and N, and finally 
between tlie plaiting or folding rollers 0. These latter rollers are 



made to oscillate at the end of support P, which receives its to-and- 
fro motion ‘from the short arm Q and a pin near the periphery of 
disc R. This folding, cuttling, or faking motion arranges the cloth 
in folds a^ illustfcited at S. 
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It will be seen that in Fig. 189 the cloth is immersed in the 
starch, so that both sides get treated. The superfluous starcli is 
squeezed out between the bottom roller (i and the middle roller ll. 



The necessary pressure is obtained by weiglits 1 on the end of lever 
U fulcrumed at V, rod W and lever X fulcrumed at V the force 
being in the vertical plane which passes through ^he centres of the 
bowls or rollers. Occasionally one side only of the cloth requires 
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to be starched, in which case a different method of threading the 
cloth is necessary. Figs. 190 and 191 illustrate the provision which 
is* made for treating both cases. Fig. 190 is identical with, but on 
a larger scale than, the similar parts in Fig. 189, but in Fig. 191 the 
cloth passes direct between the two lower rollers G and H, and 
receives starch only on th^ underside, the starch being carried up 
by roller G. The wooden cistern or box F is made with a removable 
board Z ; this board is* withdrawn when Vioth sides of the cloth are 
bcin^ starched as illustrated in Figs. 1^89 and 190, but is replaced 
when starching one side only as in Fig. 191, and thus necessitates 
a smaller quantity of starch. 

When the jigger is used, the pieces are often removed from the 
rollers and folded loosely into cage barrows, and when this method 
is adopted the three-bowl starch mangle shown in Fig, 189 is ifot 
required. The barrow is wheeled immediately behind the first 
cylinder A, and the two pieces may then be passed over a roller 
similar to J and then over the cylinders, or the machine may be 
arranged so that the ujiper tier contains one more cylinder than the 
lower tier,, in which case the cloths pass directly from the barrow 
over the first upper cylinder, and drop into a .similar barrow placed 
under the last upper cylinder— in other words, the cylinders as 
illustrated in Fig. 189 are inverted. Some jiggers are provided 
with an extra loose roller, so tkat when the piece is passing through 
the solution for {he last time it may«.be wound on to this special 
l&ose roller, and tli2 .whole — roller and piece — carted to the back 
of the drying machine. In some cases the reversal of the direction 
of the piece from ^me roller to another is performed automatically. 

A similar three^bowl mangle may naturally be used in conjunction 
with the vertical drying machine, but it is unnecessary to introduce 
the maiigle again ; we, however, illustrate the vertical drying 
machine in Figs. 192 and 193, which show respectively a side eleva- 
tion and a plan. More details are introduced into this drawing, but 
somewhat sjmilar parts are used in^the horizontal machine. The 
illustrations show that two pieces on rollers ar^ placed side by side 
in standards, passed aver and under ‘guide rollers and patent 
expanders,* not shown, and are then threaded over the cylinders 
as indicated by the heavy black line. Three pairs of uprights Q 
support 30 cylinders, but more a\e often used, and, in consequence 
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of the difference in length which obtains between the pieces in the 
different stages of dryness, it is necessary to introduce tension 
rollers at A to take up any slack which may have a tendency do 
collect and thus hinder perfect work. It will be understood that 
there may be several pieces on one roll, but m all cases the cloth 
follows the same path, which is clearly indicated in tlii‘ figure. 

Steam enters at B, and passes through all the steam pipe's, the 
vertical ones of which are unKpiely airan.^ed as supports for the 



, Via ltd 


cylinders themselves. A steam gauge is also provided to register 
the pressure, which is usually about I5lb. per sq. in., while the 
whole fhachine stands in cast-iron troughs C. The method of 
driving the cyhnders is* illustrated in big. 193- A ^small stearn 
engine is situated at D, and drives thc^main shaft E throujgh piniori 
F and wheel G. A bevel wheel H on the mam shaft E ^drives the 
other shafts J and K through similar bevel wheels and side shafts 
L and M. Spur*- wheels on shafts E, J, and K gear with toothed 
wheels on the ends of the lower cylinders, N, 0 , and V (Fig. 192). 
Each cylinder is provided* with a sin^ilar wheel by means of which 
it is driven by the wheel on the end of the cylinder immediately 
below and on the opposite side of the upright ^Q. A continuous 
positive drive is thus imparted to every cylinder. The plaiter or 
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folder R is driven from a pulley S on the end of shaft K by belt T 
and pulley U. The necessary steam traps and air valves are sup- 
plied at V and W respectively. 

As already mentioned, the operations of dyeing, starching, and 

drying are in many, if not in 
most, instances performed in- 
dependently of each other, and 
the pkices are conveyed from 
one machine to anoth('r in suc- 
cessuln. In other cases the 
dyeing is a S('])arate operation, 
and the starching and drying 
are combined as in Fig. 189, 
while in a few cases tlie thr-fe 
processes are performed simul- 
taneously, so that the grey piece 
enters at one end, and leaves at 
the other end in the form of a 
dyed, starclied, and dried fabric. 
Wlien the latter method is em- 
ployed, path which the piece 
follows is somewhat similar to 
that \\li\ch obtains in the chrom- 
ing vats used for cotton goods, 
and in conlinuous dyeing 
machines where in both cases 
multiple vats arc used. 

Fig. 194 illustrates, 1 ffl a more 
or less Miagrammatic fashion, a 
plan and elevation of the dyeing 
and starching apparatus of such 
a continuous range ; the cloth, 
which is brought to the machine 
roller,* is placed immediately on the 


A' 

Fig. 1115, 


either in a loose form or on ^ 

left of the first vat A, and after traversing through the liquids in 
vats B, C, p, and E, is taken over a set of drying cans or cyhnders 
such as are illustrated in Figs, 189, 192, and 193. The vats shown 
are identical with the jigger illustrated in Fig. 186, but simple 
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wooden vats serve the same purpose. Tlic pieces often run two 

abreast, and first pass over guide roller F (Fig. 194), under rollers Ci 

near the bottom of the vat, and then between pressing or squeezing 

rollers H and J ; a similar 

group of rollers is provided 

for each vat. Tlie lieavy line 

represents the cloth, and shows 

tliat the cloth p<isses dirfictly , 

from the pressing rollers of 

one vat to the guide roller* o^ 

the next vat. I'lns arrange- ' 

meat is feasible when the 

cloth may be’ drawn forward 

without injury through all the 

vats by the last pair of rollers, 

in which case the vats may be ■ 

situated close to each other. H 

If, however, it is necessary 

that each pair of rollers should 

not only press, but also draw , > 

forward the cloth, or ttiat’ 

two sets of rollers should be 


employed for the two ‘ pur- 
poses, it IS usual to leave a 
gap between the vats as illus- 
trated, and to make provision 
for part of the cloth to collect 
betweeiTe!ich pair of vats; in 
this way the various vat^ are 
independent of each other, 
and thus provision is made 
for any alteration m lengths 


due to the action of tlie^ different liquids. Under such conditions 
the cloth may fall on to a stillage, or on to slowly travelling endless 
cloths placed betw^een each pair of viUs, aad at a height indicated 


by K. Another method is to introduce compensating rollers 
between each pair of vats. ^ 


Cloth which is intended for p«iddmgs may be required either a 
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brownish colour or black, in addition to being starched and glazed ; 
both types of finish, with the exception of glazing, can be produced 
in the same machine. The great advantage which attends the use 
of apparatus similar to that illustrated in Fig. 194 is that the work 
is continuous, and in consequence there is less handling of the pieces. 

The usual method of dyeing blacks for paddings is to run the 
cloth tlirough one or more tats, or once or twice through the same 
vat, containing a solution of logwood extr-ict or Hematine crystals, 
bark extract (quercitron bark), soda ash, and turmeric or fustic. 
It is then passed through a bath containing copperas. The dyed 
cloth IS then read^Pto be starched. In the continuous range such 
as is illustrated m Fig. 194, the vats A, B, and C contain the first 
solution ; vat 1) contains the copperas, when black is desired ; 
while vat F is reserved for the starch. Flour, sago, tapioca, mai»c, 
white and grey farina, and dextrine or British gum, arc used in 
various ([uantities as the adhesive substance, according to the 
colour of the cloth and to the amount of loading desired, while 
china-clay and black clay are used as special loading agents. 

The ^solution in the first three vats shown in Fig. 194 stains 
the cloth to a brownish-piirple colour, and the copperas then turns 
it black* It is a common practice to use fustic in the dyeing, be- 
cause it biightens the cloth ; if this substance is omitted, the cloth 
is usually dull and possesses a bluish cast. After the cloth leaves 
the copperas batlf it passes through the starch box E, then between 
ttie last pair of sque^zmg rollers, and is finally guided on to the first 
can or cylinder of the drying apparatus. 

When the starching is done independently of the dyeing, the 
cloth is often run. through the starch box two or more^innes, de- 
pending, of course, upon the degree of stiffness required. The 
’starch paste may also be made of any desired thickness, and when 
the operation is continuous — i.e. when the cloth is run through only 
once — it is evident that the thickness of the ’starch paste may vary 
from time to time for different classes of goods and for different 
degrees of loading. The amount ot starch of a given consistency 
which a cloth will absorb may be vaned, however, by altering the 
weights on the pressure rollers FI (Fig. 194) ; and this is often done 
in continuous starching ranges to obviate the necessity for making 
starches of different thicknesser>. The prepared starch may be 
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introduced into the vat by small vessels, or a pipe, provided with 
a valve, may be arranged to conduct the starch directly from the 
boiling and mixing tanks to the starch box as desired. The la^tei 
IS obviously the cleaner method, and ultimately tlie more economical. 

The starching is light, medium, or heavy, according to roiiuire- 
ments, and may add anything uj) to 50 per cent., or I'ven more, of tlie 
weight of the piece, ('ommon propoitioiis of combined substances 
vary from J to 31b. for cMch gallon of watifi. The im.\tnr(% wliich 
may contain the flour of t"’o or three kinds of ci'ieals, as weH as a 
loading agent and the necessary amount of w.iter, is boiU'd m the 
usual manner. * 

Figs. 195 and 19b are photographical lepiodiictions of four 
small samples of jute hessians which luivi' been woviai and dyed 
ii> the Dundeee Technical College specially for tlu‘ jiuijiose of 
illustrating this branch. The quantities of dyewares used are as 
follows : — 


Firs I Haih. 


IVr cent, of 
\V('igJiW)f Sninplo. 

Heinatine crystals (Irematcin = a produc«t of logwood) . 15 

.^oda ash, NagCOg . • • • • 2 

Bark extract (quercitron bark) ..... 2 

Turmeric . . . * ... . 2 

f 

« 

Skconu Haih. • * 

Copperas (green vitriol) Ferrous Sulpliate FeSO^ . 15 

Patferns A and (Fig. 195) are cut from a.hessian cloth made 
from the ordinary kinds and qualities of warp and weft. Patterns 
B and B^ (Fig. 196) are cut from a hes»an cloth made fron^the same 
warp as above, but woven with Daisee weft. A and B^show the 
effects in the two samples after they had been treated with No. i 
bath, while A^ and B^ show the effects which result after having 
passed the dyed sa^mples thropgh the copperas or No. 2 bath. It 
will be noticed that, although the weft in pattern B is much darker 
than that in pattern A, the corresponding dyed samp\p B^ is not 
nearly so black as pattern A^. , 

It will, of course, be understt^od that the dye liquor in which 
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the above patterns were dyed was not exhausted, and a smaller 
percentage of dyewares would be sufficient where the dyeing was 
mcfre or less continuous. The quantity of dyewares would also be in- 
fluenced by the depth of colour desired, for some so-called blacks 
are little deeper than dark greys. When the cloth leaves the dry- 
ing cans or cylinders it is allowed to he, if possible, several hours 
before being damped preparatory to the process of calendering. 
The cloth may then bo»run two or three* times through a glazing 
calender if a high finish is desired, but, if a dull finish is desired 
it is run through the ordinary calender once on each side of the 
cloth. 



CHAPTER .tv 

WATERPROOFING 

(• 

Waterproofing. — The niaclfines and the processes illustrated and 
described up to the present embrace, if not all, at least the most 
important of those which are m everyday use for the finishing of 
heavy goods made from long vegetable fibres. The most imj)ortant 
oibission is, perhaps, that branch which deals with the waterproofing 
of heavy fabrics. Although this branch has lieen in operation for 
many years, it may be considered as one of the latest developments 
of the trade, and the processes followed, as well as the proportions 
of the various ingredients used for obtaining the necessary degree of 
impermeability to atmospheric influences, are m geatiral, and 
naturally so, kept secret by the variou? firms who engage in this 
important industry. *• 

Certain types of cotton and flax canvas and duck cloths are so 
well made, and so closely*and hea\fily woven, that they are com- 
paratively proof against rain«so long as the floth remains suspended 
— e.g. in the form of marquees and tents ; but ^nmediately it combs 
into contact with any solid substance, the moisture passes through. 
Under ordmary circumstances it is unnecessary ‘to do anything to 
these types of cloth othe^ than to see that they Ire carefully woven 
and finished ; but for special purposes it may be necobsary to add. 
some kind of waterproof substance to tltc fabric, and it is th« addition 
of these substances which gives rise to the term of waterjiroofing. 

There are two general methods of waterproofing : (i) That by 
which the fabric \s coated witji a film of ^omc substayce which is 
proof against wet ; and (2) that by which the numerous small, 
openings in the cloth, as ’s#ell as those in the yarns from which the 
cloth is made, are filled with some such substance. Solutions of 
paraffin wax and ceresine in benzene or petrolciim benzene, am 
moniacal solutions of vaiious m^als, and various sulphates and 
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chromates of metal, are used , the most common substances used 
arc, perhaps, aluminium acetate, ammonium cuprate, and pitch 

or tar. 

When the water- 
proofing substance is 
* in solution the opera- 

tion may be conducted 
' in a Jigger similar to 
^ • that illustrated in 
j ' Figs. i8() to i88, pp. 

230 to 231, and the 
necessary degree of 
impregnation ob- 
‘ ' tained by running tfie 

cloth forwards and 
backwards several 
' times. Solutions are 

usually the best be- 
• • cause the liquid 

_ penetrates the fibres 

. ‘ ' and also fills up the 

interstices of the 
* ' cloth. After the 

) 

: ♦ clotli has been thor- 

* ’ oughly impregnated 

with, say, aluminium 

D. • acetate, 1 ^ is dried, 

^ and basic aluminium 
» acetate is formed and 

. ' . » ' deposited in the in- 

terstices of the fabric. 
Ammoniacal copper 

oxide exerhi a solvent k'tion on ceUulose, and when the ammonia 
• is volatilised by means of a (current 'of air, the^ cellulose, as well as 
copper oxide, is precipitated in the interstices of the cloth. In all 
cases the ‘solvent is removed by drying, and the precipitated 
substance adherek to the fabric. 

Solid. purified hydrocarbons, such as paraffin wax^and the like. 
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may be used, in which case the solid substance is often applied at 

the calender, where it is pressed a^,Minst th(‘ steam- heated cylinder, 

or else rubbed on a • 

roller which is pressed 

hard against the hot 

cylinder. In both 

cases the solid sub- 

stance is deposited on 

the surface of the 

fabric in the form of 

a film. ^ ^ 

Pitch is applied T"' , * 

hot by pouring it over > ‘ - 

t+ie cloth, and then ' 

spreading it carefully ^ \ 

by hand with a long 

hard brush. One or , . .• • • 

two fixed brushes may 
be used, and the 
brushing, or lathcr 

the spreading, may ' 

be done mechanically ^ 
as the cloth passes ' , - 

slowly under them. 

According to another ' ' . ( • 

method, the pitch is ^ 
dejxisited on the full 

width T)f’ the slowly * H 

moving fabric t hrough • 
a narrow adjustable 
slot in the bottom of 


the tank which holds ^ _ 

the tar ; then* the ^ ^ 

cloth is passed between ryllers, and finally under the fixed 

brushes. The rollers squK'ze part of the»tar into the heart of the 

fabric, and the surface tar is spread evenly over the fabric. If 

necessary the bottom roller may rotate in hot, tar, in which case 

the latter is applied on both sidc« of the fabric, and a more perfect 
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impregnation results. The cloths are dried, according to treatment, 
on hot cylinders or cans, or on rods in rooms specially heated and 
adcfpted for the purpose. 

Figs. 197 and 198 show a range of fabrics which have undergone 
some type of waterproofing or heavy filling. 

A = flax canvas, greenproofed and rotproofed. 

B - cotton canvas, greenproofed. 

C - jute tarpaukn, greenpj-oofed. • 

® D - fla\ .canvas, whiteproofed. , 

E - flax canvas, blackproofedp 
F - jute tai*j)aulin, waxproofed. 

— jute cloths for hats, heavily glued and starched. 



CHAPTER \V{ 


• HLE.AX'HING • 

• • ’ * 

Bleaching. — Although many of the actual finisliing processes and 
the machines in which the various operations afe conducted for fine 
linen goods are very simdar to those m use for the heavier class of 
goods, there are many intermediate processes essential for the 
successful treatment of these fine linen fabrics — processes which are 
quite unnecessary for those fabrics which are delivered and used 
in what may be correctly called their natural colour. For instance, 
large (juantities of line and medium linen cloths are dyed in all 
colours and then finished according to reijuirements, to be used 
ultimately m the manufacture of dresses, blouses, shirts, curtains, 
blinds, and the like. Tlie addition of .colouring matter to fabrics 
natuially belongs to the i-ulfiect of dyeing, and forms no part of 
this treatise. Again, most of the finer linens are subjected to a 
more or Ic^ss c.xtended piAc^'ss of blei^ching, and, although this process 
is in reality a particular and separate branch of tiie textile industiy, 
it is usually considered as a concomitant fxir^ of the finishing p^'o- 
cess, and as such must at least be considerq^l even if, as in this 
case, it cannot be treated exhaustively. Many^ cloths intended for 
dyeing p'articularly in pale colours, must first bp bleached. 

The bleaching of line^ is a mucli more difiicult problem than the 
bleaching of cotton, for while cotton, is almost pure cellulose, lineh 
contains a comparatively large percentage of impurities, in jiar- 
ticular pectic acid , and these imjiunties being more or less in- 
timately mixed \vith the cellulose, are difficult to remove. 

Practically the same or* similar operations arc 'necessary no 
matter what degree of vfhiteness of the iabric is desired, for it is 
simply a question of repeating the cycle of operations once, twice, 
or three times in order to attain the stages known technically as 
half-bleach, three-quarter-bleach* and full-bleach, or their practical 
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equivalents — duck, house duck, and high house duck (D., H.D., and 
H.H.D.). The operations involved, without reference to the 
exact order, or to the number of repetitions of any one of them, 
are : Marking, sewing, singeing (seldom for linen), steeping, wash- 
ing, squeezing, liming, boiling, souring, exposing in fields, rubbing, 
reeling or scutching, and chemicking ; in addition to these, there 
are the actual finishing operations through which the fabrics after- 
wards pass, according to<the desired finish.* 

Fig\ 199 IS a plan of a small bleach-hqiise for linen goods, and, 
although the doths do not j)ass from one end to the other of a long 
shed, the machines 'are situated in what are considered suitable 
places for carrying out efficiently the above operations without 
unduly travelling over the same ground. 

A lodge. ^ 

B ^ yard. 

C - direction to power-house and boilers. 

1) - grey- room. 

K entering table, 
h' - singeing room. 

(1 - drug store. ♦ 
rt - f,Toy pile. 

J - saturating macliine. 

K - kier wagon. , , * 

L --- rails f^r running wagon into kier. 

, M - boiling l^ier (low pressure). 

N - pump for hot water. 

0 - engine for low-pressure kier. 

P washing machine. 

Q - high-pressure vertical kier. * 

K ^ heater. , 

S - pump. 

T - wash mill. 

U -- rubbing boards. 

V - chemick caves or kieves. ^ 

W =- chemick pump. '' < 

X sour caves or kieves. 

Y sour ppmp. 

Z - opening winch or scutcher and plaiter. 
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2 - starch mixing room. 

3 - bclt-stretching machine. 

4 - spray damping machine. 

5 - three-bowl fmisliing calender. 

6 - starching and drying range. 

7 - patent spring jammer beetle. 

8 ^ wood taller beetle. 

9 making-up "room, warehouse 'and offices. 

The dotted sjiaces indicate positions^ for other machines similar 
to P, U, and 5 respectively. ^ 

When the linen goods in the form of grey cloth arrive at the 
bleachworks, they are first examined, and, if not wanted immedi- 
ately, are stored in the grey-room. In general, however, they are 
delivered to the bleacher for immediate treatment. Since it <s 
necessary to be able to distinguish between the goods from various 
manufacturers, and also between the different varieties of goods 
from the same manufacturer, and since the bleaching process is 
calculated to remove all ordinary colouring matter, it is essential 
that alP p,T‘C(\s should be marked with some kind of indelible ink, 
or else jvith Turkey-red of other fast-dyed cotton thread. When 
the marking is done with cotton, the name, initials, or number of 
the manufacturer, as well as other particulars, such as the date, 
the degree of whiteness rcc]uirt.d, etc., are sewn in either by hand 
or by means of a sjiecia;! sewing or niunbering machine. The loom 
number, quality number, etc., are naturally sewn in at the manu- 
facturer’s. If, instead of sewing in the necessary particulars at 
the bleachworks, similar particulars are written or stamped at the 
end of each piece ‘with indelible ink, the latter is allowecf to dry 
perfectly bofore the pieces arc immersed in any liquid, so as to 
remove allj^danger of the ink spreading or staining other parts of 
the fabric^ * 

Several of the marked pieces are then sewn end to end by sewing 
machines n\adc for the 'f)urpose, ancj the pieces thus form a chain 
which greatly facilitates tlu^ handkng in th(^ various processes. 
This sewing is done in the grey-room, wAich is invariably separated 
from the remainder of the bleachhouse. In many cases the com- 
bined length of tke sewed pieces is a few miles, and the chain may 
weigh two tons or even more. The chain being complete, one end 
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is passed through a wooden or porcelain guide, and, if necessar\'. 
over rollers fixed in convenient positions to guide the chain from 
the sewing or grey-room to the first maclune. Originally it v^as 
a common practice in the first stage to steep this diain of pieces in 
spent lye so that all dirt, dust, dressing, and other loosely attached 



• Fi«s 200 and 201. 

/ 

foreign matter could be removed ; bift this process, althfiugh not 
yet entirely discarded, is seldom practised for linen gf^ods. If, 
however, such a jirocess, which is offl*!! termed the rot steep, is 
deemed desirable, the chain is first deposited into a* large tank 
partially filled with spent lye* In spme cases liot water is used, 
for steeping. As already stated above, this’process is often omitted, 
in which case the chain passes from the grey-room direct to the 
liming machine, which is illustrated in sectional elevation and plan 
in Figs. 200 ^and 201. Slaked lime, Ca(OH)2, is added to water to 
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form a thin milk of lime, and this liquid is introduced into the tank 
A either by pipe and valve, or by suitable vessels. Before the 
liqViid enters the liming machine it is made to pass through a sieve 
in order that all unbroken lumps of Ca(OH)2 may be arrested, and 
thus the substance is prevented from coming into direct contact 
with the cloth. Sometimes the slaked lime is enclosed in a per- 
forated vessel and immersed in the water for the same reason. 

The chain of pieces 1 <>, after leaving the* grey-room, is first passed 
through a conveniently situated porcelain guide C, over the anti- 
friction roller 1), between the first pair of pegs h2, and then led 
between the top and bottom rollers h' and (i. The latter is placed 
in and out of action by fast and loose pulleys H and J, while the 
former, which acts as a pressing or squeezing roller, is driven by 
contact. When the cloth leaves the squeezing rollers it is conduclicd 
under guide rollers K, and then between the second and third pegs 
]l, and so on until several circuits arc passing through the milk of 
lime L in tank A, Finally, the end is passed through a second 
guide M and then over a winch N to be deposited and spread in the 
lime potiipr kier in .h'ig. 202. This process is termed liming, and as 
the chain passes again and again through the milk of lime, it is 
impregnated with about 7 per cent, oi it^ weight of lime. The speed 
of the machine, or else the number of times which the cloth passes 
through the milk of lime, is apranged to impart the desired degree 
of saturation. ' .. ^ 

' The second part ofotlus process is that of boiling the impregnated 
linen. This is don« in the hmepot O in Fig. 202. These pots or 
kiers are of different sizes, the one illustrated being about 9ft. in 
diameter and 8ft. deep. The cloth is spread in folds over the per- 
forated grat^ P, and layer after layer distributed until the complete 
chain is enclosed. The hinged lid 0 is now lowered by means of a 
chain an4 balance weight, and securely clamped down to the kier. 
Sometimes large stones are* placed in the bottom of the kier, so 
that the chqnce of iron staining is iqinimised. A* 6in tube R rises 
from near tlie bottom of the kier to«within abo,ut a foot of the top 
and a 3in. steam pipe S (inters the tube R as shown. As soon as the 
kier is chatged and the lid secured, steam is admitted through the 
valve T. The cUth itself being saturated with milk of lime, pro- 
vides the initial solution, and thC steam which is condensed gradu- 
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ally increases the liquid contents of the kier. By the time the 
kier becomes hot, the volume of condensed steam and milk of lime 
is sufficiently large to prevent the cloth from being burnt, flie 
boiling is continued for from six to ten hours, and during the jirocess 
tlie liquid is intermittently forced up the tube K by the st('am, 
technically termed vomiting, and after emeiging from this tube 
the liquid impinges against tlie concaved surfaci- of tlu' jdate I . 
from which it reboundsr and is.tlius sprmkled or sj)ia\('d on the 
material somewhat as ijlustrated. 'I'his him-lioiling is fer the 
purpose of removing some ixsmoiis and gummy matter from the 
cloth, as well as all substances which may lia\'i' bi'eii addl'd to tiu' 
warp yarn during the dressing or starclung process, and the cloth 
loses approximately 15 per cent, of its weiglit m the lime boil. The 
above substances must be removed before the actual bleaching 
process can be effective. 

There is approximately the same wc'ight of cloth introduced 
into the kier for each boil, but the chain of pieces m this stage is 
usually made up of various widths of cloth m order that the working 
length may be more or less constant, and thus jirovidy .sufficient 
pieces of cloth for the subseciuent piocesses. This .irrangement of 
different widths and difkyc/nt weights is clearly calculated to 
equalise the length, and tluis jirovide more constant employment 
for the various finishing* machines ihan would happen if one I'hain 
were made up of wide cloth^ and the nc'xt.of nafrow ones. 

After the lime-boiling is finished, the valvc',V is opened and t>lie 
liquid escapes through the pipe W , that which is m the cloth 
passes out of the kier through the perforated bottom plate B. Then 
the kier is flooded with fresh water to remove as much of the lime 
as possible before the chain is drawn from the kier mty the washing 
machine. » ^ 

In some bleachworks the hme-boiling is conducted ;n a newer 
form of kier, such as the Mather kier,.made by Messrs Mather and 
Platt, Manchester. The grey cloth is ckawn as usyal from the 
grey-room D (Fig^ 199), and, is saturated with the milk of lime in 
the saturating machine J,'“from which it is drawn and then deposited 
in a kier wagon K immediately in front of the saturat^g machine. 
When the kier wagon K is charged with the cloth, it is run on the 
rails L to the turntable, and thei! rotated through 90° and run into 
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form a thin milk of lime, and this liquid is introduced into the tank 
A either by pipe and valve, or by suitable vessels. Before the 
liqViid enters the liming machine it is made to pass through a sieve 
in order that all unbroken lumps of Ca(OH)2 may be arrested, and 
thus the substance is prevented from coming into direct contact 
with the cloth. Sometimes the slaked lime is enclosed in a per- 
forated vessel and immersed in the water for the same reason. 

The chain of pieces 1 <>, after leaving the* grey-room, is first passed 
through a conveniently situated porcelain guide C, over the anti- 
friction roller 1), between the first pair of pegs h2, and then led 
between the top and bottom rollers h' and (i. The latter is placed 
in and out of action by fast and loose pulleys H and J, while the 
former, which acts as a pressing or squeezing roller, is driven by 
contact. When the cloth leaves the squeezing rollers it is conduclicd 
under guide rollers K, and then between the second and third pegs 
]l, and so on until several circuits arc passing through the milk of 
lime L in tank A, Finally, the end is passed through a second 
guide M and then over a winch N to be deposited and spread in the 
lime potiipr kier in .h'ig. 202. This process is termed liming, and as 
the chain passes again and again through the milk of lime, it is 
impregnated with about 7 per cent, oi it^ weight of lime. The speed 
of the machine, or else the number of times which the cloth passes 
through the milk of lime, is apranged to impart the desired degree 
of saturation. ' .. ^ 

' The second part ofotlus process is that of boiling the impregnated 
linen. This is don« in the hmepot O in Fig. 202. These pots or 
kiers are of different sizes, the one illustrated being about 9ft. in 
diameter and 8ft. deep. The cloth is spread in folds over the per- 
forated grat^ P, and layer after layer distributed until the complete 
chain is enclosed. The hinged lid 0 is now lowered by means of a 
chain an4 balance weight, and securely clamped down to the kier. 
Sometimes large stones are* placed in the bottom of the kier, so 
that the chqnce of iron staining is iqinimised. A* 6in tube R rises 
from near tlie bottom of the kier to«within abo,ut a foot of the top 
and a 3in. steam pipe S (inters the tube R as shown. As soon as the 
kier is chatged and the lid secured, steam is admitted through the 
valve T. The cUth itself being saturated with milk of lime, pro- 
vides the initial solution, and thC steam which is condensed gradu- 
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The lime which remains in the clotli after the above-mentioned 
washing reacts with the hydrochloric acids as follows : - 

Ca(OH)2 -f 2HC1-~— > CaClo f ill/) , 

and the calcium chloride being soluble in water, may be removed 
by subsequent washing. The hydrochloric acid also dt'comjioses 
lime soaps which are formed in the boiling. 

Sulphuric acid is not used for j^ouring after lime boiling, because 
insoluble calcium sulphate, would be deposited, and.Would lie rather 
dithcult to remove from the fvlds of the cloth. 

Ca(OH)2 + II 2 SO,- CaSO^ I ill./). 

Second Boil or Lye Boil . — Soda ash, or soda ash and caustic 
seda combined, equal to about 
5 per cent, of the weight of the 
cloth, is introduced for tlu' 
second boil — say, 3 per cent, of 
soda ash and 2 per cent, of 
caustic soda. Practically the 
purest form of commercial soda 
ash contains 58 per cent, of 
sodium oxide, Na20, and is 
equivalent to 98 per ceqt. of 
Na2C03. The cloth is boiled in 
this solution for from six to 
eight hours in the same manner 
as before. For a small bleach- 
works i^cA as illustrated in Fig. 

199 the same kier may de used 
alternately for lime-boiling and 
lye-boiling, but in large works the two operations are performed in 
separate vessels. Again, high-pressure vertical kiers, as indicated at 
Q, are often used’ for boiling. Sometimes ^ third boil is resorted to, 
but in every case the second or/hird boiling, as the case may be, ter- 
minates the actual boiling* or cleaning process. The cloth is then 
washed again through aYnachine before it proceeds to the next stage. 

It might be mentioned here that in order to, save handling as 
much as possible, all up-to-date bleachworks have installed a 



Fig. 20:1/ 



256 THE FINISHING OF JUTE AND LINEN FABRICS 

system of reels (e.g. N in Fig. 202), or grooved pulleys, ora com- 
bination of the two, by means of which the long lengths of cloth in 
a compressed form may be pulled from each tank or machine and 
deposited or led into the succeeding one. Fig. 203 illustrates, on 
a larger scale than N (Fig. 202), one of these reels or winches. It 
differs only from reel N in tliat it is provided with a pot guide. 
Apparatus is aFo provided* in many cases for spreading the cloth 
evenly, layer after layt^r, in the^ kiers as illustrated in Fig. 202, 
although this operation is often considered to be more efficiently 
performed by hand. A man or boy provided with wooden boots 
or clogs, enters the* kicr, and with his liands or a stick throws the 
cloth in folds as it drops from tlie guiding wince or reel, or from 
tlie grooved pulley. 

CiiEMicKiNc;. — The cloth is now immersed in what is tern>€d 
the chemic cistern or kieve (see V, Fig. 199), where it remains for 
from three to four hours or more. The liquor is a solution of 
bleaching powder {i.e. calcium hypochlorite or sodium hypochlorite 
of about Tw., sp. gr. 1.00375). Calcium hypochlorite is a double 
salt, and reacts with the hydrochloric acid as under 

CaOClg + 2H(T ^ CaCl^ + HCl + llOCl ; 

and HOCi HCl 

the oxidation of the colouring matter in the cloth being effected 
by the oxygen hl^erated by the decomposition of the hypochlorous 
acid. 

If sodium hypocldorite is used, the action is represented as 
follows : - 

NaOCl-f-HCl -> NaCl + HOCl ; . . 

• and HOCl HCl + O, 

with a similar liberation of oxygen for bleaching. 

Sulpliuric acid may be used if desired with sodium hypochlorite. 
Thus: 

2NaOCl + I^2^0, -> NA2SO4 + 2HOCI ; 

and 2HOCI -> ^HCl + Og. 

After having been immersed in the first chemic cistern for the 
necessary time, the cloth is reeled into a second and similar chemic 
cistern, where it ^remains for from 2^ to 3 hours. The strength 
of the liquor in the two cisterns -is the same. Occasionally, a third 
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chemic cistern is used. As the cloth pass(^ over the rods from 
cistern to cistern, the calcium hpyochlorite m the cloth is acted 
upon by the carbon dioxide and moisture in the air, calcium carbon- 
ate IS formed in the cloth, and further oxygen is liberated, which 
acts on the colouring matter and thus helps the bleaching process. 

CaOCl^ + CO2 -f H2O > \ MCI + HOCl ; 

and ^OCl > HCL 4 (). 

After leaving the last calcium hyi^chlorite cistorh, the doth is 
washed, and then soured in hydrochloric acid, in which the calcium 
carbonate is dissolved. 

CaCOa -f- 2HCI v CaCl^ -I H^O t CO.^. 

The chcmic cisterns or kieves are shown at V in big 199, and 
the pump W alongside. For cotton goods the acid is pumped 
from the store tank into a cistern with a perforated bottom immedi- 
ately above the cloth cistern ; the liquid is thus spread on the 
cloth, and after passing between the various folds of cloth it returns 
to the store tank through a similar perforated bottom in the cloth 
cistern. A continuous circulation is thus kept up. 

The cloth is now passed. 911’ to wiiat IS termed the scald. This 

IS the technical term often ui^ed for the boiling process after chemick- 
ing, in contradistinction ^ to “ lyeiboiling,” which indicates the 
process before chernicking. Soda ash equajto i^*to 2J pei cent, of 
the weight of the cloth is used at this stage, ^ and the scalding, is 
continued for from three to six hours according to the weight 
and quality of the cloth. 

SeeSna* Chemick.- -T\m is performed in two three cisterns as 
before, but with weaker solutions of calcium hypochlorite, about 

Tw., sp. gr. 1.0025. One immersion is sometimes sufficient : 
the treatment naturally depends u[K)n the type of cloth. ^Occasion- 
ally, the cloth is immersed in hydrochloric acid after the second 
chemick but at ’other times it is just washed well through the 

’ t * 

washing machine. ^ , 

Second SmW.— This is'similar to ’the first scald, but it extends 
for from three to five hours with a i per cent, solution of soda ash. 

Third Chemick.— The. solution is again one ,of calcium hypo- 
chlorite, but of about f Tw., sp. gr. 1.00125. The cloth is allowed 
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to remain in this solution for from three to four hours. It is then 
washed in the machine, and run into hydrochloric-acid solution 
of 1 ° Tw., sp. gr. 1.0025, 2^rid allowed to remain there for two hours. 
After this, the cloth receives a double washing through the machines 
in order that all, or practically all, the chemicals may be removed. 

The actual process of bleaching is now complete, but the chain 
of cloth, although intact, is still in a compressed form. Bcdore it can 
undergo any actual finishing process, it is necessary that the twisted 
chain should be opened out, and this opening process is performed 
very efficiently, and very rapidly, by v/hat is termed a “ scutcher ” 
or opening winch and plaiter (see Z, Fig. 199). 

iM'om the above description, which represents the bleaching 
operations as carried out entirely within the blcachhouse — a process 
which occupies about six days — it will be seen that the slak^»d 
lime, soda ash, and caustic soda arc for the purpose of removing 
the waxy and similar substances so that they may be eliminated 
by washing ; the bleaching-powder solution for supplying the 
necessary amourrt of oxygen to oxidise the colouring matter and 
tlius bripg the cloth to the required degree of whiteness ; while 
the acid removes the lasb traces of bleaching powder, and also 
dissolves the comj)ounds which ale forfngd in the process, and which 
are insoluble in hot or cold water. 

Somewhat similar processes are foUoWed when the cloth is 
bleached partially in the blcachhouse and partially in the fields. 
Thus, for example, dor high colour sheetings and similar fabrics 
there may be three ffr four boils, and then the cloth may be spread 
on the greens and allowed to remain for from two to four days. It 
is then lifted, taken to the blcachhouse and boiled, then grassed 
again for a similar period, boiled again, grassed a third time, and 
then cheipicked. Such a process naturally takes much more time, 
and very puch more handling, than does cloth which is bleached 
entirely within the blcachhouse. Again, cloth exposed in the fields 
is subject to ravages by 'field mice ; and, in addifion, when lifted, 
may contain small stones or be stained by soot and other dirt. In 
the former case it is cleav thai damages ihay result when the cloth 
and stones pass between heavy rollers, and the stains have to be 
removed by soap^ water, and rubbing- boards, or by some such 
method — operations which clearly demand much attention and 
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increase the cost of the bleaching. On the other hand, the process 
is very gradual, and not nearly so severe a treatment as the quicker 
method. For the general run of fabrics the house bleaching appears 
to yield quite satisfactory results ; but for weak, delicate, or ex- 
pensive fabrics, it is desirable to resort to field work, and also to 
employ a bleaching agent such as stadium hypichlorite, sodium 
peroxide, hydrogen peroxide, etc., all of which liave a milder action 
on the fabric, and bleach muchjTiore slowly than those used for 
the quicker process. » • * 

The plan of working van<s slightly in difl'erent districts, and 
also in different bleachhouses in the same district, and slight differ- 
ences are found for treating different kinds of fabrics. I hus, for 
small articles the wash-mill or stocks T (Fig. 199), or wash-wheels, 
m.yyjie used, while the rubbing-boards U are seldom used except 
where field bleaching is practised. 
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SCUf€HIN(; AN^) EXPANDING 

The scutcher, which, as already stated* opens out the clotli from 
its compressed forih, is usually situated m close proximity to the 
starching mangles. In principle all scutchers are the same, and 
one of the many types is that made by Mr W. H. Harrop, Salford, 
Manchester, and illustrated m Figs. 204 and 205. The cloth -A, 
in a crushed condition, is drawn from the last washing machine by 
the roller B on the mam shaft C of the scutcher. One roller B only 
is shown in the figures, and this is usually suflicient when the cloth 
passes directly from the scutching machine to the water mangle 
or the s,tarch mangle ; when, however, the cloth is deposited in 
folds, with or without a plaiting motion, two delivery rollers B arc 
used. The cloth comes first into contact with the rapidly revolving 
beaters 1 ) on the shaft E. The latter rotates at 300 to 400revs. 
per min., and receives its motion direct frbm the main shaft Cby a 
crossed belt as shbwn on the pulleys F and G. It will thus be seen 
that the beaters D , revolve against the cloth, and in the opposite 
direction to that i<n which the cloth is travelling. This rapid 
beating action shakes out or opens the twist in the cloth, while the 
creases are removed as the cloth passes between the \wd scrolls 
H and J. Jhe scrolls, which are grooved left and right from the 
centre, a,s illustrated, are scoured on the shafts K and L, and both 
are rotated in the opposite direction to that in which the cloth is 
travelling by means of an endless belt M. The endless belt is 
driven by the pulley N on the shaft E, and kept t&ut by means of a 
tension pulley 0 carried on the swinging arm P By this arrange- 
ment the cloth is straightened out almost perfectly by the time it 
leaves the scrolls H and J. It is essential that the selvages of the 
doth should be kept as near as possible equidistant from the two 
^nds of the scroll, and this is dcRie ingeniously by what is termed 
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the governor. This appliance consists of two metal rollers 0 and K 
furnished with self- lubricating bearings by means of studs fixed 
in the ends of the frame S. The cloth A passes under the loMers 



Q and R as shown, and over the frame S, the whole being pivoted 
at the centre T. When the rf:loth is pas5>ing centrall^i through the 
governor the lattsr is parallel to tlje scrolls H and J and to the 
delivery rollers B ; but should a greater width of cloth enter on 
one side of the governor than on the other side, the*extra width 
causes the governor to turn on its pivot T, and* thus the rollers Q 
and R revojve in an oblique diret:tion, which tends to draw and tK) 
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direct the cloth again into the central position, An exaggerated 
illustration of this oblique position of the rollers Q and R with 
respect to the rollers B is shown in Fig. 206, from which it will be 

seen that the rotation of the 
governor rollers will direct the 
cloth to the delivery rollers B 
in the direction of the arrow 
X. dn actual work the dis- 
placement of the rollers from 
the normal position is only 
slight. Returning to Figs. 
204 and 205, it will be ob- 
served that the scutching 
apparatus is fixed to a suk- 

II [ III able iron base U, the two 

sides of which are kept in 
their j)roper positions by steel 
bars and the whole is 
, , Fiji. 200. supported at a convenient 

height on beams W. As men- 
tioned above, only one delivery roller, ts illustrated in Figs. 204 
and 205, and but two arc shown in Fig. 206. 

Another, but simpler, form' (?f scutchcir is illustrated in Fig. 207. 
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Similar beaters D on the shaft E take out the twist, and the cloth 
A is drawn forward by two pairs of drawing rollers B, then under a 
guide roller Y, and finally over a*winch or reel Z to be plaited by 
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liand on to a conveniently placed table. Proper mechanical plaiters 
may be fixed to any of these scutchers. 

The actual finishing process commences at this stage. If ^he 
cloth IS not fed mechanically from the scutcher, it is usii.dly jdaced 
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in loose folds behind a starching mangle such as that illustrated in ^ 
Figs. 189 to 191 (pp. 232-23^^. After tht cloth has passc'd through 
the starch mixture, which is njade from farina, wheat, or other suitable 
cereal, and water, it is often led through ^ blue solution made from 
aniline, ultramarine. Smalt’s blue, etc., and from thys liquid it is 
guided on to the pans or cylinders of the dryirjg machine as illus- 
trated in the above-mentioned ttg. 189. It is usually the plain and 
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twilled goods which are dried on the pans, the damasks and other 
figured goods, especially the fine ones, being treated differently. 

• Although the cloth is practically straight both when it enters 
and when it leaves the starching and bluing mangle, it is essential 
that it should be further stretched immediately before it reaches 
the first pan of the drying machine. This function is performed 
by one or other of the many^types of expanders, and the apparatus 



invariably occupies a position about the point Iv m Fig. 189. Some 
of these expanders are in the, form of scrolls (see H and J in Figs. 
204 and 205), and may contain double or triple sets ; others are 
similar scrolls, the two parts from the centre forming an angle less 
than 180°, and often terrred angular scroll guides I then there are 
scrimp rails or fishbacks made of bra^s, ebonite, norcelain, or iron, 
curved rubber guides, tkree- Vnd five-bhr regulating expanders, 
adjustable bj?ll-crank lever expander, bent bar expander, and float 
expanders. In sor^e cases two types are used on the same machine 
A very common type of expander is that illustrated in Fig. 208, 
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and made by the Exors. of William Birch, Lower Broughton, 
Manchester. The cloth from the starching or bluing mangle first 
passes under roller A, very often made of rubber, and is then 
threaded under, over, and under the three bars as shown, and ulti- 




mately guided on to the first pan B. The bars arc constructed of 
flexible steel, upon each of wljich are moiAited scveral^interlocking 
revolving rollers pulleys. JEach roller runs on its own parallel 
bearing of special constriJction, so arranged as to dispense with 
lubrication, and thus eliminate danger of stains. Left, and right- 
handed screws operated by the wheel C permit oi the end supports 
being moved nearer to or farth^ from each other within limits. 
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and thus various degrees of curvature of the bars can be obtained 
without fear of the rollers losing their grip of the cloth. 

I The efficiency of the type of expander illustrated in Fig. 20S 
has been considerably increased by Messrs. Birch’s new form of 
“ Bent Bar Expander,” illustrated in Figs. 209 to 213 inclusive. 
Fig. 209 shows the method of fixing the expander to the feed end 
of a drying machine. Figs. 2io, 211, and 212 show respectively 



sleeves, so that there is 


an end ‘elevation, a plan, and a 
side elevation of the same ex- 
pander arranged for working in 
conjunction with a mangle; while 
Fig. 213 is a general perspective 
view of the complete apparatus. 
The expander consists of^three 
curved steel bars A, B, and C, on 
which revolve the brass bobbins 
or clutches I). The variation of 
stretch is obtained by raising or 
lowering the centre bar B by 
means of the hand-wheel E, bevel- 
wheejs F and G, and square- 
threaded screws in the supporting 
blocks^)! the centre bar, the whole 
foriryng a stable, efficient, and 
satisfactory expander. In cases 
where there is any danger of rust, 
such as in water mangles, the 
brass bobbins revolve on brass 
^ any chance of rust from the steel 


bars reaijhing the cloth. • 

The a,djustable bell-crank lever expander as made by Messrs 
Birch is illustrated in Figs. 214 and 215. The former shows the 


construction, while the latter is a perspective view of the complete 
apparatus. Three studs A, B, and C are fixed the bedplate, and 
upon these are fulcrumed the knuckles and B^ and the quadrant 
CE Three, studs D. E, and F are cast upon the knuckles and 
quadrant, and aifihort bar G is dropped on to these studs. The 
.three parts are thus compound^. Shaft H extends^from end to 
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end of the frame- 
work, and carries a 
left-hand worm at 
one end and a simi- 
lar but right-hand 
worm at the other 
end. It isthereforc 
clear that when the 
hand-wheel J is lo- 
tated, both worms 
K will operate their 
respective quad- 
rants Cb Knuckles 
and quadrant 
Hb and O carry 
iron rodsupon which 
brass sleeves rotate, 
hence, as each quad- 

2 rant moves about 

O'} 

^ stud C as fulcrum, 

^ its corresponding 
set o^ bars and 
sleeves L will move 
out or in according 
to the direction in 
which the worm K 
rotates. When the 

« I 

worms are in con- 
tact with the teeth 
of the inner parts 
of the quadrants C^, 
the sleeves L are 
parallel to the rod 
fi, and a minimum 
stretch obtains; but 
when the worms are 
in contact with the 
teeth at the opposite 
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ends of the quadrants, the outer ends of each set of sleeves are 
moved outwards as illustrated in Fig. 215, and the maximum 
distending power is exerted on the fabric. • 

Another very successful expander is that illustrated in higs. 
216 and 217. It is termed the “ Revolution Expander,” and is 
made by Mr W. H. Harrop, Salford, Manchester. The central 
hxed shaft A is carried in suitable brackets which are fixed to the 
drying machine frame m*any convenient j^psition for (Miabling the 


expander to guide the 
cloth on to the first 
dicing pan. Running 
loosely on the shaft A 
is a steel sleeve B pro- 
vi^^^ at its ends with 
ball bearings C and D ; 
the latter are held side- 
ways between steel rings 
E which form grease 
chambers. The grease 
is supplied to the 
chambers by means of 
a pipe whieh is sunk 
into the fixed shaft A. 
and the pipe naturally 
leads to all the cham- 




A 





bers. The ogee-shaped • . 

central part F is fixed to the sleeve B, and so ape all the octagonal 
parts Cj. ^Collars H serve to hold the sleeve and all its ccmiponent 
parts in proper location oVi the shaft. Rollers J are inserted between 
the upper and lower parts of the octi^gons B, and the floats K resi 
upon and move with the rollers. In addition, the twojnner and 
lower projections of the float slide under the ledges of the upper part 
of the octagons G. As the sleeve B and ks components revolve on 
the shaft A, the ^ats are caysed to move outwards when they are 
approaching the drying pan, and to move inwards to the normal 
position after the cloth from such float has been deliyered to the 
pan. Thus each float, in regular succession, i^ gradually moved 
outwards every revolution as it carries its own section of cloth to 
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the pan, and then returns ready to carry forward a new supply and 
to stretch it in its movement. This lateral or sliding movement 
of. the floats is obtained by means of a cam which is secured to the 
shaft A, and so adjusted that the float is made to occupy its extreme 
outward position just at the point where the cloth leaves the float 
to join the drying pan. The ball-shaped studs L run in the grooves 
of this cam, and it is naturally through this connection that the 
floats move laterally while the roller is lotating. The cams may 
be adjusted to* any convenient angle by left- and right-hand screws, 
nuts, and arms, and each cam is p’-ovided with loose gun-metal 
rings that travel roilnd with the ball studs, all wear taking place on 
the cam ring. 



CHAPTER X\;iII 


STKNTKRIN(i, (,ril)IN(.. .INI) IHl'DlNt, 

Although certain types of l^eavy elotli, such as many of those 
made from jute, are ca])able of being run on to*the drying pans or 
cylinders quite successfully without any kind of expandiT, some 
type of expander is desirable and practically necessary foi all kinds 
of t,[im fabrics which are run over the pans, and particularly is this 
the case when it is desired that the cloth should be pi’rfectly fiee from 
creases when it leaves the drying pans. On the other hand, there are 
many types of cloth which are not allowed to come into contact 
with heated cylinders. These are usually dried, or j)artially dried 
and stretched, on the stentering or tentering machines. ^ Again, 
one or two cylinders or pans are sometimes used in conjunction 
with the stentering machine'. Dwmask cloths are very often 
stretched, and sometimes partially dried, on the stentering machines 
alone, while in other cas^s the st^entcr and dryer are used in 
combination for the stretching and drying of riamasks, printed 
goods, and fancy fabrics generally. When *tjii^ cloth is dried over 
the pans and then further stretched on the stentering machine, ij 
is usual to have some compensating rollers or apparatus between 
the twd machines so that the cloth may pass fgeciy through each 
machine without injury. ’ 

Stentering and Jigging Mac/niics.-^Stenters in th'eir ^simplest 
form are all more or less alike, and their chief parts are the two 
endless lengths or chains of clips which grip the cloth and carry it 
forward ; the parts for relieving both sid^ of the cloth from the 
clips as each port iojij^ reaches thj end of the machine ; the mechanism 
for driving the chains; imd the hot-air * pipes where necessary.' 
The stenter itself is illustrated between the two points A in Figs. 
218 and 219, which show elevation and plan, botJ;i partly diagram- 
matic, of a complete range of starching, pan-drying, stentering^ 
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hot-air drying, com i>en sating apparatus, selvage drying, and plaiting 
motion, as made by Messrs J. H. Kiley and Co., Limited, Bury. 
Tlie actual way in wliicli the cloth is gripped and stretched will 
be explained shortly. The cloth B, shown in heavy line, is first 
bnjiight to the stillage C or else in a barrow, and passed over and 
under a suitable number of tension rails 1 ). It is then guided under 
lollei E in starch box F, and then between the brass and sycamore 
bowls (i and 11 , of <)in. and ioin. diameter respectively. The frame- 
woik-,of all thiv machines, except the suoports of the stenter rails, 
has b(“en dottc'd so that it would not interfere with the more essential 
paits of tile woik so far as this illustration is concerned. After the 
su[>erf]uous staich has been S(|uee/ed out of the cloth by the rollers 
of the starch mangle, in this cas(‘ the rollers (t and H of the two- 
bowl mangle, the cloth B is fed on to the drying cylinders J but 
])revK)us to reaching the bottom pan J it would be slightly stretched 
by one or otlu'r of the many types of expanders which are illustrated 
in logs 2 o 8 to 217 pp. 2()7, to 2(h). After the cloth leaves the 
top pan J It IS detlecti'd to the guidi' i oiler K in order to utilise the 
heating surfaci' of tlu' upjier p,in <is much as possible, and then 
passes over guide lolh'r I to the compensating apparatus, which 
consists of two fixed rollers M and a iisirg and falling roller N. The 
cloth j)asses under the latter but over the two former, and is then 
deflected under guide roller O, under st<^ol P, under guide roller Q, 
and then betwee*! the guide and tensions rollers R of the stenter 
into the jaws of tlje travelling clips. These clips grip the cloth, 
carry it foiwaid ov*‘r the whole length of the stenter, and deliver 
it at the other end under roller S, from which it i)asses to the second 
compensating apparatus, consisting of fixed rollers T and movable 
roller The cloth then passes under roller V, over a second set 
of jians W, around guide rollers X, and finally to the nip of the 
rollers Y and Z and to the jdaiting rollers 2, from which it is delivered 
m the well-known plaits or folds on to a further stool or stillage 3, 
or else into a large barrow. 

It will be seen that the cloth is dried in stages : (i) Partially by 
means of heated pans J ; (2) by a system of hot pipes under the 
stenter , and (3) by the heated pans W. All parts of the cloth, 
except the selvages, are practically dry when the cloth leaves the 
stenter, and the drying pans \V are often introduced to dry the 
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selvages, which have been kept from contact with the hot air on 
account of their being gripped by the jaws of the clips. 

The arrangement for the provision of hot air is shown only' in 
the plan view (Fig. 219). A small motor 4 drives a fan 3 which 
draws air through the duct 6 and delivers it into the tubular heater 7. 
The heater works at boiler pressure, and niay have a lu'ating surface 
of 2000 sq. ft. or more. It is usually placed in a st'parate building 
or room, and so is the stenter, and tlu' j>ipes S hsiding fiom the 
heater pass either under ’<y ov<t the stenter according to Avhich 
position happens to be the more suitable I'liey are almost in* 
variably, however, under the stenter as illustr.it(‘d, and at various 
points in the straight length of jiipes 9 aie inserti'd double-ended 
outlet pipes from which the hot air is forced. Kacli outlid pipe is 
pro'^ded with a swivel door so that the (juantity of hot air from 
each may be varied, and also th(‘ current of air may be directed on 
to the cloth at any desired angle. 

The method of driving the various parts is illustrated only in 
Irig. 219. For a 40ft. stenter such as tli.it illustrated between A 
and A, the over-all length of the complete range of ma'chines is 
74ft., and a 2511. p. motor 10 is used to cbnvey the necessary jxiwer. 
The motor drives the mam shaft ii by m(‘ans of the pinion 12 and 
wheel 13. At the ends of the shaft ii arc two sm.ill bevel pinions 
14 and 15 which drive respectively bevel-wheels 16 and 17 on shafts 
18 and 19. A belt is passed over the cone pulley 20 on shaft 18 
and cone pulley 21 on shaft 22 ; each cone being about three timbs 
the width of the belt in order to allow plenty Of movement for the 
latter. By, this arrangement the pans W are driven. Similar 
cone pulleys 23 and 24 arp fixed on shafts 19 and- 25, and the latter 
is driven by a belt over cone pulleys 23 and 24. Shaft 25 al.so carries 
cone pulley 26 and pinion 27 ; the latter drives wheel 28 mangle 
roller shaft 29, while a belt from cone pulley 26 to cone .pulley 30 
drives shaft 31, which communicates its motion to the drying pans J. 
Shaft 18 also carries the povxr to the ht^adstock of dhe stenter, 
the framework (Fi^ 218), only being indicated at 32. The stenter 
rails themselves are supported by parts 33 and 34 ; the upper faces 
of 33 are curved as at 35, for reasons to be explained later. The 
method of driving stenters Will be illustrated hi other drawings. 
The introduction of cone pulleys 'provides facilities for regulating- 

s 
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the speeds of the successive parts so that the speeds may be as 
nearly the same as possible. The compensating apparatus com- 
pletes the scheme, for any slight irregularity in the speed is immedi- 
ately met by the raising or lowering of the rollers N and V, and thus 
each machine, as it were, works independently of any other, and 
still all an' combined to manipulate long lengths of cloth without 
dain.ige. 

The clip which grip:^ the selvage of tlfe cloth is as ingenious as 
it IS sfmjile, and* it will perhaps Ik* wise at 'this stage to consider how 
each clip works. I'hen' are sevt'ial ^styles of clips, electrical and 
mechanical, but they all oper.ite on piMctically the same jirmciple. 
Figs. 220 and 221 ilhistiMte a veiy common and successful type. 




The object of the clips ir, to take hold of the fabric near the selvages, 
b'ut not to grip the (Votli at any part other than the selvages. When 
the cloth enters between the two sets of clips at the left-hand end 
or feed end of the stenter A in Figs. 218 and 219, the rai[s are nearer 
to each other at that point than at any ot^ier. Although not shown 
.inclined m h'^gs. 218 and 219. the tw'o rails or the first pair of rails 36 
are incliircd, and gradually widen out until they reach the maximum 
distance i t the junction between the first pair 3b and the second 
pair ] 7 . From this point onwards the remainder of the rails are 
parallel. 0:)nseciuently,* when the cV^th enters the clips on the first 
pair of rails 36, there is usualjy about two inch^, of cloth ipsidc the 
clip beyond the gripping face A (Fig. 220). In this figure the tongue 
B (there aic really two, but one only can be seen in this view) and 
the heel of the gripping face A are lesting upon the cloth G, and 
‘the latter upon the baseplate C, \Uiile the extreme end of the selvage 
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of the cloth IS at L). Parts A and H are fulc ruined at K. and tlie 
lever extends to F as shown. As the two chains of clijis move for- 
ward over the inclined rails it will be evident that the distaifce 
between the clips will increase gradually and pro}X)itionatelv to the 
inclination of the rails, and at the s,inie time the i h})s will tt'iid to 
leave the cloth (i. This contmius iiytil tin* ('xtniiie outei etlga* 
of the seh'age 1) passes over two slots m tlu* basi-plaU' (', .ind thus 
allows the two tongius totlrop mtv the slots^is mdicatiul m h'lg. 221 
Then, and not until this liajipi'ns, (an the giippmg'f’ue A gifp the 
cloth, and obviously by thi'^ nrr.ingi'inent it (an gnj) thi' ilolh at 
no jx)int ('xcept the selvage .\ny fuithei oiituard movement on 
the part of the two s(.*ts of gups meri'ly causes each grip to si’cuie 



reality the chief function of the whole ajipanituw, and the gradual 
development of a brocade or damask jiatterii lyider the influence 
of this ingenious piece of mechanism is iiyleed a j)retty^*sight. 

Other views of the grip appear in Figs. 222, 22j and 2^4, which 
show respectively a front view of clip with jaw H (jpen, a Jiont view 
of clip with jaw H closed on cloth (i, and a l)ack view (T clip with 
jaw H closed with the cloth ^ gripj>ed b«twe(*n the fyipi)mg face 
A of the jaw H and, the baseplate C. In this view the two tongues 
B are shown as having entered their corre^iponding slots. Parts j’ 
are simply the two supports in which the jaw H as a v^Iiole is ful- 
crumed. It will be seen clearly that the projcct^g part K of Fig. 
223 can fit into the gap between <he two parts L of Fig. 222, and 
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thus a chain of clips of any suitable length can be formed for any 
kind of stenter. 

• In the finishing of many linen fabrics — indeed, in nearly all 
cases -the starching mangle is worked separately, or else in con- 
junction with a set of drying pans, and rarely in combination with 
the stenter. When the steyter is used independently of any other 
machine, which is often the case for linen, the cloth is placed at the 
feed end of the stenter #'ither in Ipose folds or wound upon a beam. 
In scfme finishing departments the damasks are run through two 
stenters -the first for the initial stretching, and the second for the 
final stretching ; but in most cases the cloth passes through one 
stenter only. UndtT such circumstances it is clear that the machine 

will appear much more simple than 
the arrangement illustrated^ in 
Figs. 218 and 219, and will indeed 
consist only of that part marked 
A, A in addition to a plaiting 
down motion. If the cloth were 
in loose folds it would be placed 
on the stillage or stool P, which 
• is usyd in the full arrangement 
illustrated as a ■ stool upon 
which rthe attendant may stand 
in order to attend to ,the cloth as i;t enters the stenter proper. 

* It IS, of course, tvsi^mtial that the cloth should be guided between 
the jaws of the clips* which are open just where the cloth enters the 
machine. This operation may be and often is done manually, but 
it can be done more correctly and much more cheaply \)y an auto- 
matic feeder, or by an automatic guiefer and feeder combined.' 
There a^e two or three different types of automatic guiders and 
feeders, \^nt that made by Messrs Daniel Foxwell and Son, Man- 
chester, appears to be utilised most m the linen industry ; it is 
found to be very safe in* its action ayd very efficient, and is equally 
suitable for other fabrics. ^The most impo^^ant parts of this 
apparatus are illustrateM in elevation and plan in Figs. 225 and 
226. In the elevation, one part (C) of the apparatus— the feeder— 
is shown bolted te an arm B of the stenter rail A, and just sufficient 
40f the latter is illustrated to shc^w the connection between the two 



Fig 224 
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and the method of working. The stenter itself in Figs. 218 and 219 
is 40ft. long, but they are sometimes 90ft. in length. This length 
IS probably necessary when the fabrics travel at 100 yds. per minute, 
as in certain sections of the cotton trade ; but for linen a much 
slower sjieed (say, about 50 to boyds. per mm.) is adopted, and the 
stenters are usually from joft. to 40ft. in length. 

The automatic guider and Feeder is shown to the left of stenter 
I ail A ill Fig. 225, and fjie cloth 1 ), in heavy lines, comes from any 
convepient sonr^cc and moves m the direction indicated by the 
arrows. It passes betvv'ccn the cone j'ollers K and F, being guided 
to and from these 'by guide-jdates (i and H or by anti-friction 
rollers, and then partially round large wooden cones J, over further 
cones K, lietween tlu' feislcr rollers L and M and the retaining, 
rollers N and (). It may tluai be guided between or straight oyer 
the stenter rails P as shown, and between the jaws of the clTps Q, 
nine of which are shown as forming part of an endless chain of clips 
which, with the outside half of the chain and the companion chain 
of clips on the op])osit(' stenter rail, carry the cloth forwmd and 
deliver it .is pn‘vij)usly t‘xplained. The guider is supported by 
an ajiistable br.icket R and stand S, and the former can thus be 
raised or lowered to pl.ice the headsfock ot the guider in the most 
suit.'ible position. Similar adjustments are provided with brackets 
T, U, and V of the frame (' fof the vaiioys’ parts of the feeder. 

In many instartces tl^e guider is found to work (tuite satisfactorily 
without the feeder , lattiT, however, makes the apparatus more 
cgmplete and certain. When the two are working in unison as 
illustrated, the guider performs the rough centring of the fabric, 
and the more delicate and ^nailer adjustments are jierfornied by 
the feeder. , ^ 

From ^dg. 226 it will be seen that there are two sets of cones E, 
one on ea^h side of the machine, and since it is essential that all 
widths of cloths, within reasonable limits, should be capable of 
being treated by the same apparati^s and in the same machine, 
provision is made for this purpose. ^ The cone^.E and F and all 
contiguous parts are supported by two* brackets W on left-hand 
and right-l\a.nd threaded rod X, and the two sets of cones can 
therefore be move^ nearer to or fartho^ from each other, as desired, 
by turning the hand-wheel Y. Similai' adjustments are necessary 
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for the cones and all parts of the feeding apparatus, but these move 
bodily with the rails A of the stenter, for it is obvious that it is 
also necessary to alter the distance between the two rails of the 
stenter so that the two sets of clips may be adjusted to suit the 
required width of cloth. 

The object of the guider and feeder is to keep the cloth centrally 
situated so that the sclvages*and the inner lengths of clips shall be 
in the same planes, and both parts of tliQ apparatus perform this 
work. When the cloth* is runnmg centrally and in its projXT’ 
jiosition for tlie clips, the cones E and h' ofi Loth sides of the machine 
are touching the cloth, and the selvages are inside and clear of the 
aluminium levers Z. The cloth, by reason of the pulling action of 
the clips y, passes fr(‘ely and easily between the two rotating cones 
E and F, one or both of which may be covered with rubber. In 
general, cone 1{ is covered with a rubber sleeve, and cone is a 
corrugated brass one. 

Rollers F and bell-crank levers 2 are fulcrumed at 3, and when 
the cloth is in the centre, explained above, both rollers F' are 
pressed forward l)y a jet of compressed air which issues from an 
orifice in 4 against the face y of the short arm of bell-crank lever 2. 
The opeiving and closing of the oj-ifice» are due to the action of the 
aluminium lever Z on the valve 5, and suitable rubber tubes convey 
the compressed air througli pities 6. Tlie rubber tubes are not 
shown in lugs. 225, and 226, but the brass valves to which they are 
connected for the guid.'f are marked in F'lg. 226, and similar 
valves are piovided *’for the feeder. The compressed air flows 
from the receiver 8 through valve 9, and its ])ressure is indicated 
on gauge 10. ' « 

As already stated, the two aluminium livers Z are clear of the 
selvages of the cloth when* the latter is centrally situated ; but 
should the'cloth, owing to irregular folds, pass either to the left or 
to the right, the corresponding selvage would come into contact 
with the aluminium level ^ which would, in consequence, be forced 
slightly outwards. The movement outwards of Ijver Z closes the 
air- valve 5, and immediatejy eitlicr valve 5 <6 closed, the corre?)pond- 
ing bell-crank lever 2, in virtue of gravity, falls to its lowest and 
vertical posifion, and in doipg so it withdraws the cone F from 
contact with the cfdth. The oppq^ite selvage of the cloth — that 
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is, the one which is still in contact with both rollers K and V - 
creeps gradually up towards the thicker diameters of the cones, 
and thus draws the cloth a little to that side and in particnjai 
draws the other selvage from contact with the levca- Z , the latter 
then returns to its normal jxisition an action which again oix'iis 
the valve 5 and allows the jet of coinj)i(‘ss(‘(l .iir to come against 
the face ii of the short arm of bell-cnfnk lever 2, and to ( any the 
cone F into contact, with the cloth. Any de\aation from tlu' stiaiglit 
path thus causes one or other 0/ the aluimniiim levcTs Z t(^ close 
its valve 5 and to cut off tlA‘ jed of air . the cloth is, m cmiseciiKaice, 
kept approximately in its centr.d position. ' 51 u‘ action will take* 
place more frequently ^Mth loosely folded jueces than with piecis 
.which are on a roller , but m any case the guid(‘r acts as stated, and 
acts successfully even without the feeder. WIkmi th(‘ fei'der is 
used, Its action is identical with that of the guider, but the move- 
ments of the cloth from side to side, although very frequent, are 
through short distances. In this case the cone M, which is carried 
by bell-crank lever 12, is raised or Ibwered by the presence or 
absence of the compressed-air j(.‘t from jiart ij ; and the aluminium 
lever 14 acts upon valve 15 in virtiii' of Jthe pressure of tlu' selvages 
of the cloth m precis(.'ly the ^ame»way as described in connection 
with the similar aluminium levaas Z amf valve 5. 

Angle bracket T is supjxirted by u stud m tlu* framework, and 
itself supports the winch bracket 16. Slick ro(is 17 and grooved 
pulleys 18 enable the winch 19 and the conb})y]li‘y K to slide back- 
wards and forwarcFs to take up tfte slack of. the cloth, especiaHy 
when the apparatus is used in (onjunction witl^ a jigging i^tenter. 
The s'pring’20 returns the winch to its normal jwsition. 

The relative sizes of !he various parts in Fig. 225 may 'be com- 
pared with the clips in Figs. 222, 22 \ and 224. Tlk* apjiaratus is 
here described for use in its simplest form and in connection with 
linen and ordinary cotton goods, but it is applicable to all kinds of 
fabrics, all of which it keeps wrfectly straight ; it remove's creases, 
and if the cloth ^ of an elastic or curly nature removes the curls 
from the selvages, • * * 

The combined air compressor 2i and receiver 8 aj-e shown in 
Fig. 225 from the pulley side^ This machine is b^lt-driven from the 
the fast and loose pulleys 23, and it is capable of supplying air tp 
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about 8 guiders and feeders, or to 14 guiders. It is jiin. bore. 4111 
stroke, and is splash-lubricated. The breather 
an^ oil inlet pipe is at 24, and the level of 
the oil IS indicated in a gauge glass. The 
compressed air is delivered into the receiver 
through pipe 26, and passes, as before mentioned, 
to the various guiding and 'deeding apparatus, 
through pressure valve 9, the pressure .being 
indicated on gauge 10. The apparatus is tested 
up to 6olb., but the usual working jjrefeure is 
3()lb. ; and when tb^i pressure exceeds this, the 
relief valve 27 is opened and the air escapes 
there. A drain cock 28 and other necessary 
fittings are provided to render the equipment 
as complete and as efficient as possible. 

The ordinary stenter is used, as already 
mentioned, for damasks, napkins, and fancy 
goods generally, and in mefst casi's where it is 
desired to keep the clotli from contact with 
hot cylinders, or where t^ie object is simply 
stretching ami not drying and stretching. 

Theie are, however, certain tyjies of cloth, 
mostly plain weave, which stretched- and 
dried on special kinds of stenters, termed 
jigging stenters, to obtain what is known 
as the “ elastic ” linii^h. 

Figs. 227 to 229 arc illustrative of tlie ^ 
jigging stenter made by Messrs J. H. 

Riley tS: To., Ltd., i 3 ury. Two lengths onl\' 
of stenter rails, A and 1 ^, 
are shown in Figs. 227 and 
228. Motion to the two sets 
of clips is imparted by two 
chains and ' two sprocket 
wheels C ; the chains natur- 6 ^ g 
ally extend over the full length of the stenter rails, and pass 
round similar sppeket wheels represented by circles D. In 
ordinary stentering the cloth passes between tension rails E, 
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follows the course of the stenter rails H and A and all rails between 
them, and is delivered at the oppo- 

site end by the rollers F, ( 1 , H. 1 ^ 

and J of the plaiting apparatus. ^ j i 

The sprocket wheels C are ^ 

driven, and the method of convey- | ATTf^' 

mg the power will be illustratt'd ^41 | t '/ . ^ 

directly. The two stenf^r rails 

near the delivery end (Fig. 228), j , 

are parallel, and so art' ail the ■“ £ l\ 

remainder e.xce[)t the first p.ur B | , • ji 

at the feed end. These swivel j| L 

•about the joints K, and tluai outer | | 

ends may be adjusted at will to |j li|ij 

suit any reasonable degree of in- \ 1 n 

clination. Tiie adjustment fortius ’ 

inclination is made by liand-wheels uT i| | S j 

L and the left-hand and right- [j j ,1 ?| 

hand threaded rod M, which work . I'l ' ^ 

in correspondingly thrc'adt'd bosses • <|'i ^ 

at the base of tiie steut/T* lai^ |j j£ 

B. The cloth m<iy thus enter I'asily |i ;I 

into the grips, and * • * * 1 IT '1 ^ I 

be gradually e.\- | . [Vtt p ^ i U 

tended until it^ 1 [P^ iv h 1 . 

assumes the width ^ m ^ | 

desired, each , 


the inner edge or <. ■ 

periphery of . | j ^ ^ 

sprocket w'heel C, , 

or the outer ed^e 

of sprocket wheel , ^ ^ 

D, the.upper pri^ ^ '' 

jecting part F of ^ 

the clip lever (see Figs. 220 to 225) enters under inclined plates, 
one of which is situated immediately Above baseplate N (Fig. 228), 
and the other immediately alcove baseplate 0 ; both inclined 
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plates extend the required distance round the sprocket wheels C 
and D. The plates are, of course, inclined to the stenter rails and 
to ,the path followed by the upper part F of the lever clips when 
the latter arc not in contact with the plates, but immediately each 
clip enters under its conesponding inclined plate, the upper part F 
is under the influence of the plate, and as the clip moves forward 
the part F is forced down gradually, and eventually sufficiently far 
to lift up the jaw H to tjie positiop illustrifted in* Fig. 222, and thus 
each cjip is withdrawn from the selvage af the cloth just before it 
commences to rotate for the return journey at the delivery end, and 
in a similar way to present an open jaw for the cloth to enter as it 
is moving round the sprocket wheel D at the feed end (Fig, 228). 

The desired width between all the parallel rails is obtained by 
moving the rails nearer to or farther from each other. Th^ are 
moved in one diiection by bevel wheels P, Q, R. S, T, and U, and 
in the other direction by V, Q, R, S, T, and U ; all the wheels are 
operated by power, P or V being placed into gear with Q according 
to which direction the rails *liavc to be moved. Slight alterations 
in the distance between the rails may be made manually by handle 
W. It will be seen that in »vcry case the central shaft X is rotated, 
and since this shaft carries a wortn iiffnjodiatcly under worm-wheel 
y, and a similar worm under all the other cross rails, it ’follows that 
all the parallel rails move eith(?r,m or out J^imultaneously. 

It will perhaps 4 )e be^t now to consider Fig. 229 along with Figs. 
227 and 228 for the description of the driving and the general work- 
ing of the machine. « The former view is shown on a larger scale 
so that' the parts may be more easily followed. In Fig. 228 the 
engine bed is show^ by the rectangular area 2, the crank and the 
fly-wheel* at ^ and 4, and tl^e two latter are also shown in Fig. 229. 
'fhe desired spVcd of the mairk shaft 5 of the stpnter is obtained by 
pinion 6 on crankshaft, wheel 7 on shaft 8, pinion 9 on shaft 8, and 
wheel 10 on shaft 5. A pulley ii on shaft 8 drives the plaiting 
apparatus pulley 12 on shaft 13 by nry^ans of a belt 14. A second 
pulley on shaft 13 drives pulley 15 by means of ai belt 16, \vhile a 
sfnall crank 17 on shaft or stud 18 connectmg rod 19 and oscillating 
arm 20 comj^lete the connection to the plaiting-down apparatus. 

The direction motion V)f the stanter shafts is indicated by 
tlje arrows in Fig. 229. The bev^ wheel 20 on shaft 5 drives an 
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upright shaft by means of bevel-wheel 21. while a larger bevel- 
wheel 22 on the upper end 
of the upright shaft drives 
shaft 23 by bevel-wheel 2^. 

Situated on shaft 23 are 
two bevel-wheels 25 con- 
nected to the bosses 26. 

These bosses, and hence the ' 
wheels, are driven by sl^aft 
23 by means of a sliding «tr 
float key, and the wheels 25 
naturally drive bevel-wheels 
. 27 in opposite directions 
Rising from the upper sur- 
faces* of wheels 27 are 
bosses 28, and upon these 
boss(s aie secured the 
sprocket wheels C (Fig. 228). 

On the end of shaft 
5 (Figs. 227 and 229) is a 
disc 29 which carries cui 
its face near its periphery 
a pin 30. This pin contre^s 
connecting rod 3 1 connected 
to the lower end of lever 
32 fulcrumed at ’33. The 
upper end of lever 32 is 
coni^ctecf to sliding block 
34 on the end of shaf^ 23 
by connecting-rod 35. A 
similar sliding block, marked 
34^, supports the other end 
of shaft 23, andlong slots in 
both frames are^pro- 
vided to admit of the 
necessary sliding 
action of blocks 34 and 34F Referring now ijiore particularly to 
Fig. 227, it will be clearly seen that as shaft 5 rotates, the pin 30 on 
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disc 29 and the other connections will cause blocks 34 and 34I to 
move in their respective slots and in opposite directions, provided 
thi^t shaft 23 is capable of being oscillated. The central supporting 
bracket 36 is loose on a central boss which also forms a support for 
the upriglit sliaft upon which bevel-wheels 21 and 22 are fixed. It 
will thus be seen that the bracket 36 can oscillate, and it will be 
quite clear that if shaft 23' oscillates about the central boss, all 
parts on the shaft will also oscillate, arwd consequently sprocket 
wheels on bosses^ 28 and stenter rails A (Fig. 228), will move altern- 
ately backwards and forwards but ni* opposite directions. The 
extent of this movement is about 6m , and the object of the motion 
is to keep the threads and picks of the cloth in constant motion 
during the jiassage of the cloth through the stenter, and so 
prevent the threads and picks from sticking together during the 
process of drying. In stenters when' the rails remain fixatures, 
so far as oscillation is concerned, the suppoitmg columns 37 (Fig. 
227), may be in one piece which reaches up to and supports the 
rails A and IT In jigging sfenters, however, they are m two parts, 
the upper face 38 of the column 37 being planed and curved as shown 
in Fig. 228 (see also 35, F'jg. 219). The ends of the cross-frames 
of the sienter are supported l)y separate parts 39 which carry 
pulleys or anti-friction rollers 40 as indicated in Fig. 227. Dunng 
the ojieration of jigging, the rolve.rs 40 move'backwards and forwards 
on the curved, jilaiped surfaces 38 of columns 37 through the action 
of the above-mentioned* disc 29 and the connections to the rails. For 
ordinal y stentering, tl\e parts 37, 39, and 40 naturally remain station- 
ary, and in every case the columns 37 have proper foundations 41. 

A weft-straightening motion usually accompanies such*mac 1 iines. 
The mechanism of this motion is of a differential type, and it is situated 
immediately above one of the sprocket wheels C as indicated by the part 
42 (Fig. 229). Its use is to enable the operator to alter the speed of the 
clip-chain under the weft-straightening motion 42 with respect to the 
clip-chain on the opposite Rails. If the weft of the fabric is not at right 
angles to the tfireads of the warp, the above chain may be made to move 
slightly faster or slightly slower According a^ the weft on that side lags 
behind or leads that on the other side of the stenter. There are, of 
course, other types mechanis-m for moving the stenter rails, but in all 
c^ses the principle of the movement with respect to the rails is the same. 
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BELT STHETCIlfN(;, C.\LENl)EiyN(,, E11A'|IN(. AND BIMIlNi. 

* *. ' ’ * 

The finishing of fancy ami fig^ir('(l goods gcncially ditlcrs from that 

of plain fabrics, although all kinds m.iv p.iss tU'ongh th(' same pio- 
cesscs up to a certain stage say that of the diving ])ans ; si'vei.d 
•figured cloths, however, do not pass ovit tin* jians Wlien tlie 
length of cloth leaves the pans it is takc-n to the perching loom and 
passecT over rollers, so tint the full length may be examined. Tfiis 
examination is usually done with the cloth falling, or j)('rha])s 
drawn down mechanically by drawing rollers, between the examiner 
or percher and a welldighted window', this is done so that the 
light may pass through the fabiic and thus expose clearly any fault 
or damage which may be present at ,this st.i’ge, ICach piece or 
cut of cloth is detached from the length aftcu* it has been (Examined 
and has emerged from the. drawing rolfers, but previous to this all 
damages are marked iisutdjy wath a’bit of Turk(*y-red cotton at the 
selvage, while after the cloths an* sep,u ated alb stained goods are 
put on one side for further treatniimt. Thf* fancy goods are then 
taken to the stenter, and usually passed throi^gh singly as exjikuned 
above, but the cotton and linen plain goods follow a different jiro- 
cess. Similar widths of cloths of one type- c.g. cotton, linen, or 
union — are now selectei/ and sewn together in a chain ; tbis chain 
is passed through a damping machyie somewTat similar to that 
illustrated in Figs. 15, 16 and 17, pp 19 and 20. This^’particular 
machine damps both sides of the fabric at the same time, but in 
many cases it ik considered quite sufTicient for linen and cotton 
goods to damp cne side only^ After the cloth has btVm damped it 
may be taken to the bldt-stretchirtg machine or to the beetling 
machine. In order to avoid the trouble of damping, some pieces 
are removed from the pans yi a more »r less damp condition. 

The object of the belt-stretciing machine is to stretch the cloth 
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from selvage to selvage in order to remove all creases and to increase 
the width. Two to four inches in width may be regained in this 
mrichinc, the stretching apparatus of which is arranged to accom- 
modate all widths of cloth from about i5in. to poin. This machine 
is used for figured cloth, and extensively for plain fabrics. ^ 

All sucli machines are similar in construction, and that illustrated 
in Figs. 230 and 231 is made by Messrs J. H. Riley -& Co., Ltd., 
Bury. Tlie former view is partly sectional to show the path fol- 
lowed by tlie cloth, while the latter is a plan view of the main 
parts. The fast and loose pulleys arc shown at A and B on the short 
shaft C. The fast pulley A transmits its motion to pinion D, which 
in turn drives wheel E on the end of the mam shaft F. This main 
shaft is supported by bearings m the two end frames G, and near 
the inner sides of these frames are the two so-called belt pulleys H 
with flanged sides. These two pulleys H are set at an angle, that 
is, their edges are nearer to each other at the feed side of the machine 
than at the delivery side. Endless belts J, one on each side and 
about 4in. wide, shown solid black in Fig. 230, pass over these 
pulleys as well as over the upper and lower pulleys K, L, M, and N. 
Consequently the belts J run continuously when the driving belt is 
on the fast pulley B. The cloth to "be -stretched is brought on a 
wooden roller as shown at 0, or else m loose folds, and placed at 
the feed side of the machine. When the clbth is on a wooden roller, 
the arbors of the voller are supported on swivel brackets P. The 
cloth Q is shown onlv in Fig. 230, and appears here as if it were a 
thread ; this marking is adopted m order that the cloth may be 
easily distinguished from the solid black line which represents the 
belt. The cloth comes, as illustrated, from the entering batch or 
roller O,* and passes over a suitable number of tension rails R — 
two only are* shown in the figure — and is then guided between 
the belt J and the belt-stretcher pulley H, being gripped, of course, 
near the two selvages by the two pulleys. When the cloth enters as 
described it contains creases ; but since the edges of pulleys H 
gradually widen out as they approach the dehvery side of the 
machine, it follows that the cloth will be^stretched, provided that 
no slip takes place. The faces of pulleys H are often covered with 
rubber or some such substance to increase the gripping power and 
thus prevent slip. Fig. 230 showL clearly that the cloth Q leaves 
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the pulley H and the belt J at a jxjint near pulley L, and the 
from this jx)int proceeds either to the rollers of 
an ordinary plaiting-down motion or to a batch- 
ing rolAr S. The direction taken by the cloth 
is shown in both ways in the tigiir(\ but it will/ 
be clearly understood that one only i‘' used at a ' 
time. The amount of stretch will depend uix^n 
the angle which the pulieys H make wi^i tli(‘ 
shaft F, and the adjust- 
ment for different 
degrees of stretch will 
be understood by n*- 
•ference to Fig. 231. A 
left- and right-hand 
screwed rod '1' passes 
through tapped parts 
in the' ends of blocks 
U, so that when this 
rod is rotated the ends 
of the blocks and the 
edges of the pulleys H 
are moved nearer to or 
farther from each other. 

The adjustment is* made 
by means of the hand- 
wheel V and bevel- 
wheels W and X, while 
the shaft \ , upon which 
and W are fixed, 
is utilised to rotate 
similar parts on the 
other side of the 
machine through' bevel- 
wheels Z and a In 
order, however, that the 
two sides may be moved 
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Figs 230 and 231 


independently of each others if desired, clutches, or catch boxes are 
provided on the shaft Y, but thjse are not shown on the drawing. 
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The cloth passes over the large pulleys or rings 3 in addition 
to the flanged pulleys H, while the smaller intermediate pulleys or 
rir^gs 4 on shaft 5 serve to spread the stress over the full width of 
stretched cloth. The ends of shaft 5 are supported in blocks 6, 
which may be moved laterally by means of hand-wheel 7 in con- 
junction with suitable bevel-wheels, shafts, and screws in blocks 6. 
The intermediate pulleys 4 may be moved farther in or drawn out 
as desired to adjust the tension on the cloth. 

On the main jDiilley shaft C is fixed a small pulley 8, and a belt 9 
from this pulley drives a smaller pulley 10 when the cloth requires 
to be batched on tho roller R. A long wooden box is placed on the 
spindle or spit ii, and the cloth is wound on this lx>x ; when the 
winding is finished, both box and cloth arc removed from the spit.. 
If the plaitmg-down motion is to be used, the belt 9 (Fig. 231), is 
removed, and a different belt put on to the pulley 8 and over pulley 
12 on the end of roller 13 , roller 14 is, of course, the pressing roller. 
A further belt from pulley 12 driv(S pulley 15 (m the crankshaft, 
the cranks operating the two small rollers 16 to obtain the well- 
known pendulum-hkc movement of the plaiter supports. The 
speed of tne machine will depend to some extent on the fabric to 
be treated ; a speed of 9orevs. of tlx' driving pulley B results in 
the delivery of 78yds. of clotn per minute, but in general the delivery 
is much less than this. 

A further separation of the cloths takes ■place here ; several 
plain and twilled fabrics go diu'ct to the beetling machine, while 
figured fabrics, such, /is damasks, go to the calender. A 3-bowl 
calender is often used for fine goods. The heavy 5-bowl calender 
has already been described m pp. 23 to 26 while a 3- bowl 
calender, made by Messis Mather and Platt, Ltd., Manchester, is 
illustrated m Fig. 232. Thisjs introduced partly to show the type 
of machine which is used for linen and union fabnc^s m addition to 
cotton ones, and partly to illustrate a type of finishing which receives 
the name of “ chasing.”, This finish imitates in a slight degree 
the beetle finish which is to follow,^ and is usad pnncipally for 
cotton, but also for unions. The cloth A' from the roller passes 
over and under tension rails C, I), and E, and then between the two 
bottom rollers F apd (L It as then gqjded between the two upper 
rollers G and H, and conducted from the latter round the upper 
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guide roller J to the lower adjustable guide roller K, and over a 
brass scrimp rail L, the face of which is gioovod and corrugated. 
This grooved surface removes creases, and keeps th(‘ cloth out, m 
width, so that it may pass under the bottom roller F and be de- 
livered suitably stretched for a second time between rollers V and 
G, and also between rollers (i and H. I'he cloth finall\’ passes over 



Fig. 232. 


the latter to be batchefl against it on^t(^ roller M, supported by 
arms N. A plaitin^-down apiiaratu*! may be substituted for the 
batching roller if desired. The chilh'd-iron or brass cenjtre bowl (i 
is often heated by steam or by gas, while the larger rollers h and 
H are made of cotton or of paper, as (k-icribed in connection with 
the similar paper J)owls used pi the 5-l)owl calender. \Vhen a cloth 
passes singly between the^bowls of tfie calender it is simply pressed, 
and its surfaces are therefore flat ; but when two la^/ers jiass be- 
tween as m chasing, the mn^r siirfacej> arc press^-d into each other, 
and. the effect then is not flat, Uut is influenced by the particulv 
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way in which the various parts of the two -layers cross or overlap 
each other. Sometimes the cloth is threaded through a third 
time in order to improve the effect. The wheel 0 in the adjustable 
slide P is for the purpose of raising or lowenng the guide roller K, 
so tliat the cloth may be kept at the proper tension. 

When this calender is used for damasks and similar linen goods, 
the cloth simply passes over*the guide rails and singly between the 
bowls F, G, and H, the upper and lower ones usually being sycamore. 
Linen damasks are finisned on what is termed the warp side — i.e. 
the side on which the ground is develdped by the warp and the 
ornament by the w^Tt ; this side is in contact with the bowl G, 
which may be either hot or cold. On the other hand, mercerised 
cotton damasks and union damasks arc finished on the weft side.- 
Irish damask napkins are usually finished doubled, while Scotch 
napkins arc finished full width. The calendering in these cases is 
evidently more simple than the operation of chasing. 

The calender may have the usual fast and loose pulleys, or it 
may be driven by means ai a friction clutch. Fig. 232 shows a 
machine arranged for the latter method of driving. A belt dnves 
a belt pulley y on’ shaft 1 ^, and on the same shaft is a pinion S 
which gdars with wheel T on tlve end 0/ the shaft of bowl G. A 
friction clutch, not shown, placed on s‘haft R between, the pinion S 
and belt pulley Q, and is operated by a handle and rods to place 
the machine in anc},out of action. The necessary amount of pressure 
is obtained by lever UV lulcrumed at ; the force is applied at W 
through the weights \ on lever 'Y fulcrumed at Z, and an adjust- 
able rod 2, which is attached at one end to lever U and at the other 
to point 3 in lever Y. The usual screw 4 and hand-wheer 5 are 
provided at each tmd for regulating the ‘pressure on the blocks. 
Calenders such as this are often used to straighten and smooth out 
the cloth Veady for the beetling machine. 

Beetling.— This is a very important process in the finishing 
of several kinds of linen gnd cotton goods, particularly of sheetings 
of various q\ialities. There are two distinct kinds of machines 
used for this work — the Wood' Fuller 'Beetle and the Spring*^ Beetle. 
Each has its advocates, and there are certainly advantages which 
attend the use of ^either. Xlie object^of beetling is to fill up the 
cloth, or, in other words, to clo^? up the small pin-like holes or 
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interstices ; to produce a high gloss on the fabric ; and to impart 
the much-admired water-marks winch help so much to beautify 
otherwise plain fabrics. Incidentally the operation of beet|;ng 
increases the width of the cloth. 

Considered m its simplest aspect, the beetling machine consists 



of a large roller or beam upqp which thetloth is woupd evenly and 
tightly. This clftth bea^ is .made to rotate and also to move to 
and fro in an endwise direction ; during these movements the ends 
of a series of heavy wooden beams, termed fallers of beetles, are 
allowed to drop successively on to tlTe cloth, and thus spread out 
the threads without imparting •the plain flat effect which resuUs 
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from calendering. Since there are several layers of cloth on the 
beam, the pressure or force imparted to the outer layer by the 
fallers is communicated to the inner layers, and the finish is there- 
fore somewhat similar m this respect to those of chesting and 
mangling. 

Large quantities of common goods are passed through a mangle 
— or, rather, a type of calender — preparatory to being beetled. 
This jirocess helps to fill up the interstices between the threads 
and picks. After the cloth has been so treated, it is partially dried 
on the hot cylinders of the drying machine, or else dried perfectly 
on these cylinders then re-damped, and finally taken to the 
beetling machine. In all cases the cloth must be in a damp con- 
dition before it is beetled, and it is a good plan, after having applied 
the moisture, to allow the cloth to remain a few hours so that 
the water may penetrate uniformly the various folds, ana thus 
enable the cloth to be finished evenly. When the cloth has been 
damped and allowed to lie, as explained, for a few hours, it is con- 
sidered to be in an ideal state for being beetled ; the cloth is then 
termed ‘‘ conditioned.” 

One ot 'the best types of wood faller beetling machines, often 
termed ‘"Lancashire beetles,” is^ that made by Messrs Archibald 
Edmeston and Sons, Ltd., Patricroft, Manchester, and illustrated 
in Figs. 233 to 236. The abov<;‘-mentior)ed cloth rollers or beams, 
which are about 19111. in diameter, are shown at A, and in Fig. 233 
the first wood faller B 1^ Shown in its lowest position upon the cloth 
beam, and the latter,, which carries the cloth, is naturally in the 
beetling* position. The rest of the beetles are shown at different 
heights in the same figure, while m Fig. 234 the tops of*i2 Beetles 
are shown. In Fig. 236 tv/o cloth beams A are shown, but neither 
ot these is in "the position to^- beetling ; they occupy the present 
positions ^Vhen the cloth is being wound on or wound off, termed 
respectively ” winding-on ” and ” stripping.” 

Each faller B, of which there may be any nurrlber up to about 
42, is 8ft. 6iri. long, 4m. wide, and 5|in. deep, aijid is made from 
selected, well-seasoned beech." All the” fallers are planed by 
machinery, machine-morticed, and are supported vertically by two 
iron guide rails C, which are also planed perfectly true in order that 
the up-and-down movements of ^the fallers may be performed 
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smoothly and with a jninimum amount of wtMr and tear. The 
planed surfaces enable the fallers to work vertically with very 
little clearance. Projecting from the face of each faller is a tapjiet 
D (Fig. 234), by means of which the faller is lifted to its higliest 
position from the cloth bowl by a w’ij)er K. There is .1 wiper for 
each faller, and all of them are keyed to the wij)er shaft F ; the 
latter extends across the machine, aifd rotates in brass steps sup- 
ported in suitable bearings cast with and forming part of the massive 
end frames (i. As the wi|xt shaft F iotat6s, each w.ij)ei comes into 
* * ' * 



contact with and raises its own tapj)et 1), and hence its faljer B* to 
the 'highest position. The wipers themselves are set to form 
spirals round the beam^o that they act sllccess^vely. They are set 
in groups of about nine, and hence tlicf-e will lie two,’ three, or foui 
fallers at the same height, according as there are 18, 27, or 36 fallers. 
The path described by the tops of the fallers is more'or less of a 
wave-like char^jcter. Each wiper is withdrawn from contact with 
the tappet D as ^he point of\he wiper is approaching the top centre, 
and h^nce, when this otcurs, the feller ^Irops m virtue of gravita- 
tional force and imparts the desired blow to the cloth on the beam A. 
Although it is absolutely essential tjiat the faller should descend 
rapidly, it is equally essential, ^or at least desirable, that it should 
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be raised slowly, particularly during the firsj; part of its movement. 
The wipers are designed specially to impart this valuable move- 
ment, for the lower part of the tappet D first comes in contact with 
th6 wiper as near as possible to the centre of rotation. The inertia 
of the faller is consequently overcome by a minimum of wear and 
tear, for the upward movement of the faller is comparatively slow 
at first, but increases graduaKy until the wiper leaves the tappet. 

The general principles of beetling bepg nqw understood, we 
’ may proceed to describe the re- 
mainifig parts of the machine. 
A particular feature of this beetle 
is that all the gearing is supported 
independently of the walls of . 
the building : this precaution, 
although no doubt, and rialtlrally, 
increasing the cost, eliminates 
the vibrations which usually 
undermine the stability of the 
wall. The gearing is contained 
between the frame G of the 
, bcQtle^ proper and the supple- 
nient.\ry frame H. The latter is 
bolted tp the substantial found- 
ation and to the frame (h The 
nvdiii driving shaft J extends 
• from the front to the back of 
th6 machine, and is ’placed in and out of action by a patent 
friction clutch which acts quickly and efficiently. T^ne dVitch 
sleeve itself is shown K, but the f(Ak which operates the 
sleeve is omitted. This ftirk is secured to the sleeve K in 
the usual* way, and also to the shaft L. The toothed quad- 
rant M is ’also secured to the shaft L, and is operated by the 
worm N on the short vertical shaft O. All these parts are moved 
by rotating the hand- wheel P. When I he clutch sleeve K is caused 
to, slide along the shaft J,, the inner grip ring Q makes connection 
with the outer part R of the clutch, and thus imparts motion to 
the wiper shdft F through tl^e large bevel-wheel T and the small 
bevel-wheel S, mouSited on the hx^ss of the clutch ring R. Im- 



Fig. 23') 
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mediately behind the large bevel -wheel T is a ratchet wheel U and 
a pawl V to be brought into use when the fullers aie lifted manually. 

On the end of the main shaft | is fixed a wheel \\’, which, throi^h 
intermediate wheel X on stud 
Y, conveys the motion to 
wheel Z on shaft 2. Along- 1 ryll 

side wheel Z on same shaft 2 \ n 

is a pinion 3, wJiich diives 7 / 

wheel 4 on the low shaft 5 . * 1 *. ._:j' ].]!'!! .7JjW| • 'i_ 7 i] 

On the low shaft 5, and oj 5 po- L; li4l'^ ■' n| (I 

site the central line of the ^[1 r ^ | || — 1/ 

frames G of tlie beetle, are -- f nTf\l 
.two catch-box bevel-wheels (> "HI ' 

and 7, and either of these may J I ' | 

be pULln motion by the catch- 10-H 6 - ' ■ I 

box or clutch 8 in the usual 1 ; '« [i ,1 

way. When the clutch 8 is Li-ii k '' H T 

centrally situated, a» illus- ^7 ' f J'— ' . (T 

trated in Fig. 230, it is out of 7 , ; IT^I /ji U 

gear with both wheels 6 and ji. i |*i U I U 

7. It may, however, be .slid ’fTp/ zHl 

on the shaft 5 by means/ of 

the lever 9, fulcrumed at^ 10, jr|'L^ is 

connecting-rod ir. and hand- /l! 11-.. l 

lever 12 fulcrumed at 13, and 7 • 

so placed in gear Vith either | | 4, h ^ 

wheel 6 ^or wheel 7. In either 

case \he larger bevel- wheel 14 ( l iIli n iJMfflLB 

will be rotated, the dii^ction 3 ^ jj 

of rotation depending upon , ^3,/ 

which wheel is in gear with 

bevel-wheel 14. As a natural consequence, shaft 15 and broad- 
toothed pinion i (3 can be rotated in either^irection at will. 

The shafts 17,0! both cloth rollers A are prolonged as shown, 
and ea(?h shaft carries ncRr its end if whe«l 18. The object of this 


wheel is to gear with pinion 16 when the cloth beam is in the beetling 
position — i.e. immediately qpder the .fallers B ^ shown in Figs. 
233 and 235. A cam 19, shown ^nly in Fig. 235, is secured to tl^ 
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shaft 15, and runs in the grooved pulley 20 when the cloth beam 
is under the fallers B. Wooden tension rails 21 (Fig. 233), are pro- 
vided on both sides of the machine, and by means of these rails the 
cloth is kept taut as it is guided on to the cloth beams A. The cloth 
beam occupies one of the positions indicated in Fig. 236 for the 
winding-on operation, and also for the stripping operation which 
is naturally performed after ‘the cloth has been beetled sufficiently, 
or after it has been partially beetled to tur^n it end for end, and thus 
allow that end of the cloth which was next the beam to occupy 
the outside position ; this gives all parts the same or as near as 
possible the same amount of work. It is essential, as already 
stated, that the cloth should be absolutely free from creases on the 
beam, or otherwise unsatisfactory work, and probably cut cloth,, 
will result. Consequently, great care should be exercised when the 
cloth is being wound on to the beam A. For filling and strippt^tg, the 
cloth beam is driven by compressed paper friction pulleys 22 on 
the shaft 2. These pulleys are placed in and out of gear by hand- 
wheel 23, shaft 24, pinion 25, racks on shaft 26, and parts 27. Hand- 
wheels 28 on rod 29 and levers 30 are utilised to apply the necessary 
pressure idr driving the beapis efficiently for filling and for stripping. 

Whefi the cloth beam has a. thickness of iin. to i|in. of cloth 
wound upon it, the whole is ready for Wing transported under the 
wooden fallers B. This is done by the aid of a pinch bar and a 
long rack cast on ,*he outside of the frames G. hn order to obtain 
room for the free entr)> of the beam under the fallers B, and also to 
facilitate its removal, after the piece has been Teetled, the fallers 
B may be raised sufficiently high by the hand-wheel 31,^ rod 32, 
worm 33, and wheel 34 on shaft 35. On shaft 35 ard fix^ two 
sprocket wheels, and chains from these wfieels support a long bar, 
which, when ifi its lowest position, is below a series of pins — one from 
each of tlie fallers B. Thus, when the shaft 35 is rotated by hand- 
wheel 31 and other parts, the long bar is raised ; as the bar ascends 
it arrests the pins and carries them and the fallers dear of the beam. 
The pawl V Ts allowed to fall into contact with th^ ratchet wheel U 
at this time. In addition to the combinetl movement of the fallers 
by the bar, any single faller may be held up while the others are in 
operation. ^ . , 

Two or more pieces in width m^y be wound on the cloth beam A, 
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depending naturally upen the width of the pieces. Whenever this 
is the case, it is necessary to leave siilhcient space between the 
selvages of the adjoining pieces to allow for the increase in widjth 
due to beetling. It is often necessary to hold up that faller which 
is immediately above the gap between the pieces. If the cloths 
widen sufficiently, the faller may be liberated and thus work m con- 
junction with the others. * 

From the description »of the prmcip.il parts it will be evident 
that when the shaft J is potated, the following trains of wheej', will 
be set in motion : * 

1. Tlie wiper shaft F, through bevel pinion S and bevel- wheel T. 
The wipers E will therefore commence to lift the fallers B suc- 
cessively, one from each group at a time, and each faller imparts 
70 blows per minute. 

2. /he middle shaft 2 upon which the compressed paper pulleys 

22 are fixed, which drive the cloth beams A for winding-on and 
stripping, provided they are placed m action' by the hand-wheel 23 
and intermediate parts. • 

3. The low shaft 5, which carries the small bevel-wheels 6 and 7 

for driving the short shaft 15 m the de'vred direction by'tlie clutch 
8 and wdiecl 14 , while at. tlA* saan; time the broad pinihn lO on 
shaft 15 drives tiie wheel i;?} and therefore the cloth beam A ; the 
cam 19, through grooved* })ulleys 20* imparts the necessary endlong 
movement to the "cloth beam. « 

After the cloth beam has run for a suittiMe period in one direc- 
tion, say, with be^el-wheel 6 in g'ear with cjjtch-box 8 and bevel- 
wheel 14, the two former are disconnected, and tlie catch-box placed 
in geat" with bevel-wheel 7, which results in the bevel- wheel 14, and 
therefore the cloth beadi, being rotated in the opposite direction. 
Whichever direction the cloth beam rotates, it is also* moved slowly 
from side to side as stated. * 

^ We have already said that it is necessary for the clotfi to be free 
from folds and cfeases, and in order to secjure this, the cloth is often 
stretched by th(^ stenter, or^ else by the belt-stretcHing machine, 
before ^it is wound carelhlly and tightly, on to the beetling cloth 
beam. It is a common practice to have two wide cloths, say 72in. 
each, in the width of the b^am, and several purees on each width. 
The main shaft J runs at about ♦iiorevs. per minute, and the clo^h 
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beam at 4 to 5revs. per minute, while its endwise movement is 
usually about 4in, 

^ Figs. 237 to 239 illustrate the spring beetle as made by Messrs 
Mather & Platt, Ltd., Manchester. It is naturally designed to 
do the same kind of work as the wood fa Her beetle, but very much 
quicker. Fig. 237 is an elevation of the feed side of the beetle, 
Fig. 238 an elevation of the*end with all the gearing, and Fig. 239 
an ehwation of the opposite end but of a light-lmnd machine. The 
drive is usually taken from some mam shq,ft in the finishing depart- 
ment to both sets of fast and loose pufleys A and B on the main 
shaft C of the beetle. On shaft C are fixed several eccentrics D, 
each one being a certain number of degrees farther round in order 
that they may act upon the beetle hammers E at different times- 
and in regular succession : one of these eccentrics is shown in its 
lowest position in Fig. 239. By this arrangement the hammers, 
a special view of which will appear loter, act very much in the 
same way as the woodTallers in the Lancashire beetle. 

There are three cloth bed-ms (F, G, and H) in this machine, and 
these beams are rotated upon the central sliaft J in a similar manner 
to the ‘"ffins" in the hydraulic mangle see pp. 48 to 72. The 
arbors of’the beams F, G, and H (Fig. *2^9), arc supported 120° apart 
by the discs K, and the beam F is obviously in the beetling position. 
When the machines are erect it is uspal to give each beam two 
or three good coatG of white lead-paint, and wheh the paint is dry 
to cover the beams witjn‘ cloth this is done to prevent stains from 
rust and other source^. 

The* actual beetling operation has already been desci^bed, so 
that little more need be said in connection with this part of theVork. 
It should, however, be j^^inted out that tfie character of the blow 
ffom a spring ^beetle is some\\hat different from the blow imparted 
by a falling wooden beetle, since the former is more flexible. The 
beam, which for the time being is under the hammers of the 
beetle, has a to-and-fro motion in addition to a rotary motion. On 
the end of shaft C is a pulley L, and^a crossed bflt M passes^over 
this pulley as well as ovei pulley N on th^' short shaft 0. A worm 
P on the shaft 0 drives a worm-wheel Q on the vertical shaft R. 
while a second woj^m S on the shaft IJ drives a worm-wheel T on 
tlje short shaft U. A heavily shrouded wheel V on the shaft U 
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finally drives the wheel W, and hence the cloth beam F. This 
mechanism clearly imparts the rotary motion to the beam under 
the beetles. The endwise movement of the same beam is obtained 
by means of the anti-friction bowl X and tlie grooved cam Y ; the 
anti-friction bowl rotates on a fixed stud, and tlu‘ grooved cam is 
compounded with the shrouded wheel V, Botli the grooved cam 
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and the shrouded wheel arc capable pf sliding on thi*ir shaft U by 
means of the usual sliding key and keyway Z. The heavy shrouding 
ou the wheel V draws the wheel W, and therefore the beam F, to 
and fro in the uinal manner. • 

The beam Gis in the stopping position, and the ‘beam H is in 
the beaming position, two sets oFfast and loose pulleys are pro- 
vided for the beaming and stripping motions, and these are usually 
driven by means of a crosyd belt and an opep belt from pulleys 
situated on a supplementary sl^ft. The latter shaft is most cop- 
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veniently placed a little above the pulleys A and B on the left of 
Fig. 237, and driven from the main shaft of the finishing depart- 
ment. The open and crossed belts are necessary in order to drive 
the cloth beams in opposite^ directions, according as the cloth is 
being wound on or wound off — i.e. beaming or stopping. 

We might imagine that the cloth on the beam F is being beetled ; 
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that the cfoth on the beam (i is ready for being stripped ; and that 
the cloth beam H is empty. Fast and loose pulleys 2 and 3 on the 
short shaft 4 are operated/by the usual belt fork 5' at the stripping 
side of the machine ; on the same shaft 4 is a spur pinion 6 (Fig. 
which gears with and drives wheel 7, an*d ultimately, by friction 
cone pulleys, the cloth beam when all is ready for stopping. The 
cloth 8 is taken ov(,t the winch 9, then .through the plaiting-box 10, 
ai;ud ultimately deposited in the w<dl-knowm plaited or folded form 
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on the stillage ii. The plaiting-down apparatus is driven fiom 
the disc 12 by connecting-rod ij and oscillating arm 14. The 
\vinch 9 IS driven by the belt 15 and pulleys ib and 17. 

Fast and loose pulleys 18 and 19 oif shaft 20 (Figs. 237 and 238), 
on the beaming or feed side of the machine, are arranged in a similar 
manner to drive the cloth beam H through wheels 21 and 22 and 
friction cones not shown. The clotl! is tensioned in the usual 
manner by passmg.it uucVt and over rails 23 and 24, and over the 
empty beam. The outer tone ol‘the friction drive is then nlaced 
in contact with the inner thne, and the beam 11 rotated until the 
cloth is tightly and evenly wound on \\’he»j tlie stnpjung and 
beaming operations are concluded, and when the cloth on beam F 
has been beetled sufliciently, all is ready for the rotation of the 
discs K on shaft J, The spring hammeis, which happen to be in 
or neai their lowest positions, are raisdl by tlu* cloth as the latter 
is approaching the beetling position, while the discs K are rotated 
by means of the following mechanism : Aibngside the jiulleys 2 
and 3, and on the same shaft 4, is a riiird pulk'y 25, and a l(;ose 
belt 26 connects this pulley with the jnilley 27 on shaft 28 A 
worm 29 on the shaft 28 drives worm-\shee'l 30 'on th(‘ shaft 31 ; a 
second worm 32 on the shajt 31 gears with wheel 33. H/ pressing 
down gallows jiulley lever 34, the pulley 35 is })n‘ss(‘d against and 
draws tight the belt 26, in which caV# pails 27 to 33 are set slowly 
in motion. The 'action is kept undiT complet(? control of the 
attendant, and when the discs K have rotated one-third of .1 revolu- 
tion, the handle 34 is released and rthurned to i^s inopiTativi* position 
by weigjit 3O. A set-pin 37, which passes through the frame, is 
then Ciiusecf to enter a hole on the outer circumferenci' of one of tlu* 
discs to keep the discs dnd the three cloth b<‘ams in their proper 
positions. The necessary hand-wheels 38 and 39 'are provided 
for manual adjustments, while the handle 40 (Fig. 259),' together 
with rod 41, shaft 42, and belt fork 43, provide means !or starting 
and stopping the'eccentnc shaft ('. * 

Fjgs. 240 and >241 are respectively a side elevatiod and a front 
elev^ation of the complete^ patent spring beetle as usually supplied 
with the above machine. It consists of the two steel springs A 
fixed in the iron headpiece IJ. These .springs are about |in. thick 
near B, but gradually taper to afiout iin. at the curved ends. Tlj^e 
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lower end C of the headpiece is encircled by«the upper part D of the 
beetle itself, while the lower face E of this beetle comes in contact 
with the roll of cloth on one or other of the beams F, G, or H in 
Figs. 237 to 239. Four Icngftis of ^in. leather belting F, about 4in. 
wide, pass through a hole near the lower face of the beetle, and the 



centres of these lengths are fixed securely to the beetle by means 
of an iroh plate G and suitable keys H. The ends of the leather 
belts are then riveted to the two rods J, one end of each rod being 
flattened at K to admit of a neat and secure grip, while the other 
end of each Tod is screwed. The rods are their passed thfough 
holes in the headpiece Bs and nuts L screwed on. One complete 
beetle and holder is then secured to each plunger rod M by means 
of the flat pin N. ^ 

y Before beetling commences foe the first time, the nuts L are 
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tightened until the proper degree of tension has been imparted to 
the belting F and the springs A. It will be (piite evident that, 
since the circular part C can slide in 1) m addition to tin* up-and- 
down movement imparted to it bv it^ own eeciMitne on the main 




shaft, the blow given by the face of the beetle is more or less 
elastic, and does not therefore damage, the cloth. Of course, it will 
be understood that a positively , driven beetle would be quite 
u 
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suitable for the work, and hence the necessity for constructing the 
beetles with some yielding or flexible connections. With constant 
work the belting F stretches, but more particularly when it is new ; 
the belting, as a whole, has then to be adjusted by means of the 
rods J and the nuts L. Some beetles are made with two sets of 
flexible couplings. 

Any beetle which for thevime being is required to be inoperative 
can be placed out of action by raising the, lower j)art 1) F and insert- 
ing a pin into .the hole (). All the beetles may be raised or lowered 
bodily to modify the stroke, or rather to maintain a uniform blow 
for different diamefers of cloth and' beam combined, and also to 
regulate the force of the blow for dilferent fabrics. A graduated 
scale IS lixed to the framework, and a pointcT, which moves with 
the blocks, indicates the extent of movement m either direction, 
and servi's to obtain accurate adjustments. It is a eommon 
practice m some finishing departments to paint two or three white 
rings on each side of each cloth beam, in order that the cloth may be 
beamed on the most convenient positions according to the widths 
of the cloths. The usual cloth guides are provided on the tension 
rails. 

The time during which the clotii is under the beetles varies 
considerably, not only on account of tile type of machine used, but 
also according to the class qT cloth in process and the degree of 
finish desired For some classes of pla^m heav^v linen fabrics not 
more than lo to I5minv arc allowed in the spnng beetle, and this 
of any other time of number o’t • revolutions may be indicated by a 
clock. , On the other hand, a much longer time would naturally 
be allowed for the same class of clorth in the wood-flflle^r 'beetle. 
Again, with fine Imen gpods there is a grtat difference in the time 
allowed, for’ whereas in sUme districts the fabrics are under the 
action of ^ the wood-faller beetles for from 48 to 60 hours, in other 
districts, a'nd with precisely the same type of beidles, the process is 
continued only for from jo to 12 hours. In both cases the cloths 
may be turned several times dunng* the operation. The tk?ie is 
determined, not only by^the class of fabric, but also by th(? weight 
of the fallers, by the number of blows per minute, and by the 
degree of finish which is desjred. 

^ After the beetfing process, and particularly for fine hnen goods. 
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the cloths are examined and then sewn end to end for the 
calenders. 

1. The cloths are usually run through a 5-bowl calender titled 
with iron, cotton, iron, cotton, and iron bowls respectively. 

2. Cloths examined for damage's and stains. 

]. Cloths crisped and rim through calendt'r once or twice. 

A 3-bowl calender is often used forVme goods. 

After the last tVnishing touches, tlie matiTial, if m i>irre form, 
IS then made up into roHs or other forms and parcelled up ready 
for despatch. When the jueces are intended for cloths, sheets or 
other forms winch necessitate cutting, this o^HTation, as well as 
any subsequent operations sin h as those described m the lU'xt 
• chapter, is naturally done befon^ the artich's are hnally hnished. 
The making up of the cloths is then performed, .md this usually 
consists? of placing a convenient number into each parcel. Tins 
number naturally varies according to the size of the article and to 
the requirements of the various merchants. 
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ORNAMENTATION BY IjEMSTITClONG, EMBROIDERY, AND SIMILAR 
, • , MECHANICAL OPERATJONS 

Tin-: foregoing processes may be considered as the final mechanical 
finishing operations, and were indeed the real hnal processes a 
little more than two decades ago. The increasing tendency which- 
prevailed about this period for adorning many kinds of linen and 
other fabrics with fancy needle-work of various types leif to the 
introduction of mechanical means for the embellishment of such 
goods with similar p.itterns. This extension of the trade has 
gradually developed until at the present time it has assumed huge 
dimensions. Our shops now disj)lay table cloths, table covers, 
table nayKins, table centi'i's, bed spnxids, furniture covers, side- 
board cifV’ers, duclu'sse covers, l^i'd skives, pillows, bolsters, various 
kinds of ladies’ dress goods; doylies, tea cloths, tea cosres, handker- 
chiefs, and several other typus'of household linen, either with one 
or more lows of ^hem-stitched work, efrawn-thrrad work, or em- 
broidery displayed a^ ’suitable part^ of the articles. At first 
si^ht much of this oniamental \Vork appears fak too elaborate and 
intricate for anything but prolonged and tedious hand w^rk, but 
the skill of the engineers has enabled machines to be*'intr6duced 
which jieiform won*ders wi such delicate orfiamentation. Of course, 
il: must be understood that the personal element pervades largely, 
for although the machines are capable of imparting the proper 
stitch and* pattern, it is evident that the operative must see tjiat 
the article synchronises ^ith the movements of the various parts 
of the machine, and where the character of th% stitch vanits in- 
cessantly, the attendant, must naturally ^attend to and move the 
lever which causes the delicate mechanism to make such alteration. 

This valuable departure, in mechapical ingenuity has been the 
nj^ans of placing within the reach, of most persons the opportunity 
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of securing these ornamental articles at a price which in many cases 
does not differ sensibly from that which obtains for the plain 
article. 

Such a work as this would certainly be incomplete if it neglecfed 
entirely this important branch of the linen iiuliistry. It is, of 
course, impossible to illustrate every or even a small fraction of the 
various types of ornament, but we shafl endeavour to sliow sullicient 
in the concluding stages d this volume to emphasise the importance 
of this branch, and abthe same tune to describe l)rictly tlu' routine 
which tlie cloths follow froih the time they entei tins suppl(‘nl*entary 
finishing department to th(' time when they ayj parcelled up ready 
for despatch to the distributors or to the retail dealeis. . 

One of the simplest branches m this supplementary Imishing 
department is the preparation of tiu' small and nu'dium circular 
or otheV central parts of dish covers and tray cloths. d'lK' cloths 
for these centres are usually comparatively line* damasks , the 
pattern may be a simple small hailstone spot or some similar small 
effect, or the cloth may be ornamentetl by some complete damask 
pattern suitable for the size and shape of th(> centre. If a special 
and complete pattern appears on the, cloth, h is clea/^that care 
should be exercised when cutting, out tin* circular or other shaped 
part ; if, however, the patterns are smtill and oft repeated, no such 
care is necessary. • ’ . 

Several layers of cloth are placed in .1 pile, .^ind the whole put 
under a heavy press sometvhat similar tc/ but heavier than the 
ordinary copying-|*)resses. Differ(?nt-sized circular cutting dies are 
provide^, and the proper sized die placed centrally on the top* of 
the cloths* under the press 'in order that all may be cut together 
when the upper plate the press is screwed d6wn. Each circular 
piece of cloth is then whipped or over-edged all round in a special 
over-lock sewing machine, and the finished article is theft ready for 
be,ing adorned by suitable crochet patterns. * 

Hemstitching of various types fornjs a very important and 
extensive branch>in the finishing of various linen artkdes. Napkins 
and table cloths for heilistitching Are fir,st carefully doubled near 
the edges to form the hemstitched border ; the corners are then 
sewn, small parts clipped ofj so as to leave from Jin. td fin. on each 
side of the sewing, and ^hen tf;e corners are turned in and na^ly 
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shaped at right angles by means of a pointed piece of hard wood. 
The sewn edges or corners are then beaten to make them lie flat. 
There are several types of hemstitch, and a few are illustrated 
in ‘Fig. 242. Patterns 1,2, and 3 show different weights and setts 
of linen cloth with the same width of stitch ; the small fringes near 
the edges emphasise the difference in sett. Before these cloths are 
hemstitched, a certain number of threads or picks are withdrawn 
to make the opening the desired width ; gnd this opening is suffi- 
ciently far fropi the cd^e to allo\^ the length of cloth to form the 
doubldl portion. Pattern 4 is a damask* pattern with hemstitching 
in both directions, wjiile pattern 6 is a* huckaback towel with border 
and fringe and three lines of hem-stitching. In these five examples 
the threads and picks were withdrawn. The work of withdrawing 
the picks is very tedious, especially in fine cloths, and on the whole 
it is a lengthy process. Wires and cords have been wovfn into 
the cloths in the way of the weft at the proper distance apart, and 
afterwards withdrawn do leave a gap or shire, and thus dispense 
with the necessity for pulling out the picks ; for the same purpose 
the cloth has been drawn forward in the loom to leave a gap or shire. 
Neither method is roa Wf a^Wcess, at least so far as the wrrtec's 
experience goes. Even for gapjji in* tlie way of the warp, the 
omission of one or more splits of warp ih the reed is scarcely satis- 
factory, for during the bleachfiig and finisjiing process the threads 
near the gaps have^a tendency to move liiterally. • 

The necessity for tvithdrawing pifks or threads for narrow 
op^jnings has been obViated bj/ Ihe introduction ’of what is termed 
an* auxiliary piercer. The hemstitch formed by the addition of 
this extra piercer is illustrated at 5 (Fig. 242). It will b^seerf Thai 
the cloth, is intact fiear Uie bottom of the%ample where the hem- 
stitching stop^> thus proving that no threads have been withdrawn. 
In one type of machine, made by The Singer ’Manufacturing Co., 
Ltd., there 'are two piercers in addition to the two needles. The 
first piercer, termed the auxiliary piercer, forces a hole in the cloth 
a little in advance of the stitching ; ftien the clojh is carried#for- 
w.ard a little, when the second fiercer *ent the hole alread}^ made 
by the auxiliary piercer, while the latter is simultaneously making 
another hole,* and so the process is related. The second piercer 
ke^s the opening* wide while th^ stitcHing is accomplished. A 
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ingle piercer is also used for those cloths where the threads or picks 
lave been withdrawn, but in this case the sole object of the piercer 
s to divide the threads or picks which bridge the gap into groups 
io that the hemstitching may be ixi formed satisfactorily. Tlie 
ipoke stitch is somewhat similarjy made, but the spear is much 
arger than the piercers ; it simply opens the spaces for the stitches 
to bind both sides of the openings neiftly. There is also the single- 
stitch hemstitch done wiUi one needle, but must of this work is now 
done with two needles. ^ 

The hemstitching* 
machines may be mad«' 
with forward feed, or with 
forward and return feed. 

In the former case the 
stitched, although moving 
to right and to left as 
well as straight, are alway;, 
proceeding forward, In 
the return stitch, however, 
the stitches are somewhat 
similar to those illustrated 
m Fig. 24 d.- The stippled' 
parts m this figure repre-^ 

sent the cloth on*each side Fig,243. 

of the shire or gap ; the '* ^ ^ . 

horizontal lines between the stippled parts^ represent the grofips 
of thr^ds which are collected m the work ; while the tivo rdws 
of stttchi^g are between the threads and cloth, or on the cloth. , 
It will be observed thal*the feed is as follows 

One stitch forward ^ *j » 

backward ' repeat, * 

forward J 

the backward motion giving the straight stitch, while the two 
forv^rd-motions^impart the'zigzag stitch ; the needJfes move later- 

ally to obtain this zigzag effect. • 

When the hemstitch is in the form of circles, festoons, or of a 
curved form generally, a .vibrating .pressure foot i^ fitted ; this 
pressure foot is arranged to lyff automatically from the clot^i^at 
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each movement of the feed. The cloth is thus liberated for a 
fraction of a moment, and thus allows the operator to turn 
the cloth in the desired direction according to the outline of the 
oitiament. 

For more elaborate work, such as one sees on several types of 
ladies’ handkerchiefs, there may t)e the ordinary straight or figured 
hemstitched border, as well as a double row of hemstitching on the 
cambric itself within the hemstitch border. Jn. others, tucks may 
be made at the same tiitie as the tnachine is hemstitching ; plaiters 
are naturally plovided, when tucks arcf required. Insertion work 
may also be sewn on and the hemstitVh formed at one operation. 

Fig. 244 illustrates a more elaborate type of hemstitching than 



* 244 . 

« 


those illustrated in Fig. 24c The cloth has three rows of hem- 
stitching — two single rows an 4 one double; row. In addition there 
is a plait on each edge. 

Fig. 245 illustrates /our patterns of a different type. In these 
cases a thick cord or the like is 'displayed in sinifoiis or other forms 
on’the sprface of the fabric, and at the same time the cord is stitched 
to the fabric. One ‘or more spreaders are used in conjuifctiorf tvith 
the needles. Such ‘ornaipentation is ofteif applied to collars and 
wristbands foV.ladies’ blousi?^. 

Anothei' e.xceedingly popufar and beautiful 'type of ornamenta- 
tion is the Acallop, two examples of which appear in Fig. 246. Be- 
hind each machine is a small grooved cam, and thi« cam communi- 
cates its movement to two feed rollers rfbar the stitching mechanism. 
The rollers grip the cloth, ^ and i^s they rotkte, the cloth is fe*d into 
the machine. The lateral movement imparted by the cam to the 
rollers causesUhe latter to carj-y the cloth to right and to left alter- 
ua^Jiy. The lateral movement of^the cfjth, combined with the 
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forward movement, gives the well-known festoon ornament or 
scallop. Different forms of scallops mav he made by varying the 
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Fig. 24'). 

relative speeds of the above two movements perpendicular to each 

other, while other similar but more elaborate ornamentation may 

• • • •. • 




be obtained by the proper construction of cams. After the scallop 
has been stitched all round {he cloth, the edge ojitside the scalloped 
border is deftly cut out by young girls with the aid of hand-scissi&TS. 
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These cloths are naturally much creased when they leave the 
machines, and have in consequence to be laundered separately by 
hand. The raised scalloped patterns make them unsuitable for 
any type of calender finish. 

Fancy designs of all kinds ar^e also displayed by a system of 
sewing on to linen goods. Originally the desired pattern was trans- 
ferred from specially prepared paper on to the cloth by means of a 
hot iron. The patterns are now preparedton oihpaper by a special 



• • Fig. 247. 

' . # * r 

machine. The whole of the outline of the design is perforat*ed on 
to this oil paper by*a needle. Then this perforated paper is placed 
over the stretMied cloth, and, the pattern stencilled by rubbing a 
flexible material, usually rubber, covered with starch, over the 
small holes. The outline of the pattern on the cloth then appears 
in the form of small blue dots. * 

Suppose tlie pattern to be sewn on vyas that illustrated irrFig^ 247 
(which, by the way, is in«two Colours), fhe widest distance to be 
stitched in this pattern is about The needle is made to bridge 

the gap between t,he two limes enclosing a figure, providing that 
disi(?a,nce is not greater than Jin. « This is the limit of the move- 
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ment ; but this, or anything shorter than this— and it is usually 
considered advisable to keep within the maximum limit of the stitch 
— can be obtained with the machine running at full speed This 
varied movement of the needle is under the complete control of 
the operator. She keeps her eye on the pattern near the needle 
to see how far the needle should travel between the two lines on 



, • 

the design, and controls the lateral movement of the needlt by press- 
ing in, with her knee, the knee lever A (Fig. 248). The degree of * 
accuracy, and thfe correctness of the stitch between the two outer 
linesKif stfiy part.»of the ornament, naturally depend hpon the skill 
of the operator in moving^ the knee I^Axt, hut once she is accustomed 
to the machine, it becomes an easy matter for her to regulate the 
width of stitch very correctly. •. ^ 

Another method by means, of which any type of ornan'^ent 
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may be embroidered on to a number of different cloths at the same 
time is that illustrated m Fig. 249. A number of sewing machines, 
six in this view, are driven simultaneously from a small motor by 
a chain, or by other suitable mechanism. l^Iach machine is pro- 
vided with a large and a small spring ring or hoop, and either may 
be used to accommodate different areas of ornament and to keep 
the part which is to be emltioidered stretched tightly. Each ring 
is fixed to a horizontal bar which extends the full length of the 
table, and since all ihi rings may be adjusted m two ways, at 
right linglcs, they can be placed so thrft the design may be intro- 



duced at the correct, place r^dative to the woven ornament on the 
cloth. 'The long bar is counterpoised by weights in order ^^hat the 
bar and the rings may be moved freely in any direction, and the 
whole is -operated l)y metns of a pantograjdi : hence, the machine 
i^ termed the ‘‘ pantograph eipbroidery machine.” 

h'ig. 2^50 illustrates one kind of work which is often done, and 
indeed which has been done on this machine made by the Singer 
Manufacturing Co., Ltdi The monogram, or ‘other design, is 
placed on the* projecting table on the^right wherathe operated has 
complete command of tho treadle and the pantograph. The design 
is always larger than the embroidered reproduction, and the operator 
moves’ the indicator of the pantograpl) across the various parts of 

thp^'design, and in virtue of the i^ong bar being attached to the 

‘ « 
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pantograph, the rings move in precisely the same direction as tiie 
indicator but through less space. Thus the design is embroideied 
on to each of the six articles. 

The thread from each machine controls its own paiticular wire 
which drops on to a plate when^the thri-ad breaks: the electiical 
contact thus made between tlu‘ wire and the plate cau^l‘^ a bell 
to ring to warn the attendant of tlf(‘ broken thread. It will be 
understood that soiik' sik'Ii arrang(Mn(‘nt is necessary. l)e(aus(' the 
operative must keep 'hej' (“yes cdnstantK ‘upon the. design for the 
sake of getting the correct^novement of the indicator. In acldition 
to this, she has naluially to get accustomed lhi‘ vaiying sounds 



of the machine so that she*may move the* indicator and rings only 
when the needles ire above the cltiths. Par^s arc sometimes adcled 
to present tht^ rings from moving shonlU this function .be tried 
whil? the needles are through th(‘ cloth. 

The pantograph hasTiecn usi-d m connr‘ction‘with othey .branches 
of the trade also for a reducing instrument, but it le/ exactly on the 
same principle as that illustrated on page 189, Textile Uc'iign, Pure 
ar}d Applied, in which the instrument was described tor the pur- 
poses of enlarging a design. , 

ThiSi brief description o*f the work performed by the above- 
mentioned sewing macliines, together vath the more detailed de- 
scription of the machines used for ordinary sewing purpose's, serves 
to demonstrate the great ^portancf* of mechanical sewing. And 
it must be remembered’ that )\'e have dealt only with machines 
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which are used extensively for sewing jute and linen fabrics, and 
have not by any means exhausted those used for this purpose. 


2r)l and 2.')2. 


Perhaps at some future date, if time and opportunities ar^ avail- 
able, this particular subject will be more thoroughly treated. 



We may sdy, in concluding this work, that theje is scaiicely*-any 
kind of sewing, plain oi; fanc^y, which Cannot now be done by 
.machines to make textures into suitable articles, or to embellish 
othen\^se pldin articles. Aivl even w^en the material of which 
the» articles or fafirics are made lj.egins fo show signs of wear, or 
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to exhibit holes, the machinist still presents his wares in tlie form 
mechanism which darns up the holes. Particularly is this the 
:ase with table damasks, sheets, etc., but also with coarser articles, 
titerally introducing both warp and weft into the worn-out parts 
IS exemplified in Figs. 251 and 252. The former shows a damaged 
cloth partially repaired, while the latter shows a similar cloth wholly 
repaired. The plan is to stretch tlu»fabiic with the wooden em- 
broidery rings, as ^ihown,in Fig. 253. The machine has a s]H‘eial 
form of presscr foot,, but there Is no mechanical feed, "llu' ring 
is moved by hand, backward and forward, until 01V' set of llireads 
are secure ; the fabric and rifigs are then turned through qo°, and 
the second series of threads sewn across th^ fust. The illustration 
in Fig. 251 shows only half the threads m e<ich direction. Its 
special feature is that it shows part of the hole, both kinds of threads, 
and a f.nishcd part. 
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Circular' weaving;, 142 
Cisterns, 24^5, 254 
Clips. Sec Slentering machine 
Clock, 74, 75, 76, 106 
f'ojoured yarns, bleeding of, 17 
Combined dyeing, starching and drying, 
238 

(^Compensating rollers, 239, 271, 272, 274 
Compressed air for guider and feeder, 
280, 281 « 

Conditioned cloth, 17, 294 
Contraction in width of cloth, 33, 40 
Cop machna.', 172 • 

Cops for sewing nmohmes, 172 
Cotton Aamasks, 292 
Creasing. See Crisping 
Crimpled paper for bags, *144 
Crisping, 73 ^^ 4 , 85 . 307 

and rolling machine, 92 

machine, 84, 85 

Cropping, 4 

machines, 5, 8 

delivery of cloth from, 8, 16 

dust extractor for, 16 

stop motion for, 10 

Curvature of weft, 4, 33 ' 

Cutting. See Cropping 


D 

Damasks, Wlcached, 18, 85, 264, 271. 

275, 276, 282, 290, 292, 309 • 

Damask finish, 292 

Damping, 17, 34, 37, 39, 40, 229, 23c,* 
294 • 

addition of starcli^ etc. m. 18, 37. 

229 •• 

« duration of, 17 «/ • • 

machines, 18, 19, 20, ai, 287 « 

,deli\ery fioin, 21 • 

speed of, 18, 

weight of water added in, 18 

Darning by .sewing machtne, 319 
D9uble chesting, *31 • 

washing, 254, 258 , 

Dressing, 25^ 

*Dry finishing, 129 

Drying, *229, 232, 238, 240, 241, 244, I 
246, 269, 271, 272, 282 I 

Drying cylinders pr pans, 37, 2^9, 271, , 
272, 273, 276, 282, 287, 294 
Drying machines, 236, 263, 264,^66 • , 

— ^ machine, vertical, 236 i 

Dust extractor, 16 ' 

Dyed hessians, 2^1 ^ I 

Dyeing, 229, 238, 24(3, 247 

Marching and drying combined, 238 j 


JUTE AND LINEN FABRICS 
K 

Elastic finish, 282 
Elmite, 210 

Embroidery, 308, 314, 316, 317 

rings or hoops, 319 

Examining cloth, 2, 287 
Expanders, 264, 265, 266, 269, 271, 272 
Expanding, 260 


• . E 

Eabrics, autlmg up of, 2 

Inspection of, 3 

various kinds of, 2, 95, 308, 309, 
310 

Faking and hiking boards. Sec Plaiting- 
down apparatus 

Fallers for beetling machines, 293, 294, 
295, 296, 297, 298, 299, 306 

speed of, 299 ^ 

Feeder, 276, 278, 280, 281 
Feeding, 271 

Finish, different types of, 72 

Finishing, processoo in, 2 

— - reasons for, i 

Eishbacks, 264 

Float exp.inder, 264, 269 

Folding. See Lapping , 

Folding and measuring machines, 96 

Fotwell's guider and feeder, 276 

• — compressed air in, 280. 

281 

• pressuie of air for, 282 


G 

(ila/mg, ]2, 37, 40. 85, 232. 240, 242 
(joieriior, 261, 262 
( 'ir.isfced, 2 58 • * ‘ 

Crey loom of bleach-house, 248, 250, 

2sf 

(iiooved pulle)s lor winch, 25C 
{ (iuidei, 276, 27^, 280, 281 
Cl Hiding, 271 

y 

Haraap's revolution expander, 26^ 
Meaning by steam, ^ly coal -gift ^ncT and 
air, 26 * 

Hem, regulation of width of, 179 
Hemming machines, 175 
Hemstitching, 308, 309, 310, 31 1, 312 

i-itlfdrawmg threads for, 310, 31 1 

JIoops. See Binding hoops 
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Hoop bender, 128 

cuttei, 126 

Horizontal drying inacliine, 232 
Hot-air drying, 271, 272, 273 
Hydraulic mangle, 49 Vt ako Mangk, 
hydraulic 

—— press, 119, 1 21 

pressure, 49 

pum[)S, 131 


I . 

Identification marks, 206 • 

Im]x;rfcct iirmtmg, 210 ^ 

Importance of mechanical se\Mng, 31 f 
Inclination of table in Iap[>ing machine, 
112 

Insertion work, 312 
Inspection of fabrics, 2, 3, 287 
Irregular shapes for bags, 160 


j 

liggei, 229, 236, 238^ 244 
271 

Jigging machines, 271, 281, 282, 286 

stenteis, 271, 281, 282, 280 

— j drive for, 284, 285, 286 

weft ^iraightener in, 286 


K 

Kier, 252, 253, 254, J55, 2s6, 2j7 

wagon, 253, 254 ^ 

vertical, 255 

Kieves, 248, 254 • 

• L 

*% $ . 

I^ncashire beetle, 294, 300 
Lapping, 73 . 7 ^, 79 . 85, 95 . 9 ^, 105, 

106, 1 19 

machines, 84, 98, Id6 

alteration ot inclination of 

concave table in, 1 12 

— • alteration of length of fold in, 

103, 105* 

— automatic control of tabie in, 

• 108, 109^110, III ^ 

concave tables in, 98, 1 12 

convex tables in, 96, iii 

defects in, 96, 1 12 

folding cloth for sack making 

in, 105. p * 

length of folds in, 90, 98, 1 14 


Lapj.mg mai lnlu•'^. melhodsofili'pressing 
table m, 103 

mctluxU of opeiatmg giip rails 

in, lui, 107, 114, 117 

. rtcidiiicai motion of bkulcj^in, 

II 5, 116, 117 

speed ol, 104 

Laundering, 314 

Letters for printing, 210, 215 

\.v»c boiling, 253, 255 

Lmie[)ot, 252 

Lime sour, 254 

Liming ir^xcliine, 251, 2S2, iS4 
Linoleum cloths, length of, 38, 84 
Lupiuls for thinning* colour, 227* 

Loading, 229, 240, 241 
Lye boll, 255, 1257 

M 

Macdonald’s overhead sewing machine, 
191 

Mangle, accumulator in hyilraulic, 57 
-automatic stepping of pumps in 
hydraulic, 59 

- autonfiUic warning m hydraulic, 57 
beaming motion (*( iiydiaulic, 47,48% 

' 52, 54, 62, 64, 65, 67 
- delivciy of cloth from hydraulic, 39, 

’ 45 / • 

•h\(lraulie, 39, 40, 46, 49, 69, 300 
pressure in hydraulic,* 39, 46, 47, 

. 59 . 64 

rojic drive for hydraulic, 49 

* rotating plates in, 52 

» safely device in hydraulic, 54, 55 

- self acting leversmg gear in hydrau- 

lii:^47, 55, 56 

• stone*, J9, 40, 41 I 

— j~ strippi^ig motion in hydraulic, 47, 

48,. 54, 62, 64, 69 , * 

j 3- Howl stArch, 236 

I -- toj) bowl positively driven in hy-* 
(jraulic,*47, 48, 52 , 
working of rams4n hydraulic, 63, 

^fangling, 33, 36, 37, 39, 67, 294 

Marking, 76, 79, 80, 8’* 82, 83, 146, 
148, 250 

machine, 76 

Mathef & Platt’s kier, 253 
Measuring, 38, 47, 73, 79 . 82, 83, 98, 
N ^142, 150, 151, 154, 156 

machines, 29, 73, 105 

marking, and rolling machine, 76 

Mending by sewing mathincs, 319 
Mercerised cotUbn^amasks, 292 
Milk of lime, 252, 253 ^ 
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Numbering machine for printing, 227 
sewing, 250 


O 

Opening winch or scutcher, 248, 258, 
262, 263 , 

Ornumeiitalion of fabrics, 308, 309, 312, 

314. 315 

• P 

« 

Packing, 84, 119 

operation of, 122 • 

press, IJ9 

Padding cloths, diHerenl kinds of, 229 
Paddings, black, 232, 239 
Pans for drying. See Drying cylinders 
Pantograph, 316, 317 

embroidery machine, 316, 317 

clealrical stop for, 317 

Paper bowls for calender, 24, 291 
Paper-lined bags, 144 * 

•Perching room, 787 
Plaiters, 312 * 

Plailings See Lapping 
Plaiting-doi*'p apparatus,.' 20, f7, 6^, 74, 
86, 94, 224, 237, 260, 263, 272f 276, 
283, 284, *^289, 290, 291, 302 , 

Plan of bleach-house, 248 • 

Press, hydraulic, 119, 12 1 

pressure in hydraulic, 119, 121 •* 

Pressure of steam in drying machines, 23^ 
Printing, method of, 2(^, 215, 217 

on bags or sacks. See printing 

Pulleys, grooved, 256 • * • 

PupijM, automatic change (if pressure in 
hjjdraulic, 1 34, 135, vjK, 14 1 

hydraulic, 131, 137* 

pressure in hydraulic, 133, 135, 137, 

14 * • . 



Railing of clo|h. See Tensioning 
Reels, 256. See also Winch 
Rigging. See Crisping 
Riley’s belt stret^ing machine, i88 

stentering, etc. machine, 271 

Roller washing machine. See ’^ashinf, 
’ machine 

Rolling, 79, 84, 85, 89, 91, 95, 119 

machine, 84, 85, 89 , 

wide pieces, 38* t 

RopFdrive, 49, ^,131 


Ropes for binding bales, 1 23 
1 Rot steep, ’25 1 
I Round-thread hnish, 31 
I Roy. See (kllenderoy 
Rubbing boards, 248, 258, 259 
Rust, precautions against, 67, 252, 265, 
266, 287, 300, 307 


S 

S.ick cigling, 142, 145. 147, 148, 154, 
^156, 160, 164 

• frames, 142, 160 

M — frame for long cloths, 145 

- machines, 142, 1 50, 160 

- .luiom.itic stop and re- 

cording mechanism in, 

•57 

of, 152, 153, 154 

S.ick making, folding cloth for, 105 

printing, 206 ^ 

machine, .idjustiiig the drums 

in, 217, 220 

colour box in, 210, 213, 

CI4, 224 

— colour or ink rollers in, 

210, 212, 213, 220, 
225, 228 

- - gelatine rolleis in, 2^0, 
213, 217, 220, 225, 
• 228 

• Keay’s one-colour, 207 

Keay’s two-colour, 217 

• - l.iteral movement of 

• I'olour roller in Mac- 

^ donald’s machine, 225 

- - Macdonald’s one-colour, 

. 224 

Macdonald’s two-colour, 

218 ^ 

- niechanicak stirr«if in, 

21 1, 214, 222, 224 

• method for type in, 

225 

- - , numl^ring machine for, 

227 

— precautions against im- 
perfect printing •in, 
2^0, 220, 228 

- ♦ ’ substances used for letters 

• «, u"'- •' 

sewThg machines, 142, 162. 

thread used in, 172, 175, 176, 

185, 186, 195, 197, 202, 203 
Saturating machine, 248, 253 
SjcalAngk 257 
Scallop, 312, 313, 314 
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325 


Scrimp raib, 264, 291 
Scrolls, 260, 261, 264 
ScruUx'rs, 12 

Scutchers, 248, 25S, 262, 263 
Scutching, 260 
Second boil, 255 
Second chcmick, 257 
Second scald, 257 

Selvages, 31, 40, 65, 84, 90, 91, 136, 
260, 272, 273, 274, 275. 280, 281, 284, 
287, 288, 299 

Sewing, 105, 119, 142, lOj, 1S7, 

190 

fancy designs on doih, >14, 315, 

316, 318 'I 

— machines, 94 , 

altciaiKm of length of stildi 

in, 171 

barrel and contents in Laing, 

188, 190 

capabilities of Lajiig, 192 

.carnage in Laing, 190, 192, 

194 

cast-oil wire in Yankee, 180 

cue (iriveis in, 186 

covers for, §84 

delivery from, 185 

— direct pressuie hammers in 

Macdonald’s machine, 192 
— 5 driving arrangements for Her- 

acles and Yankee, 199 

for zig-/ag stitch, 201 • 

friction tube in I-aing> 189, 

192 

general description I'f working 

ot lock-si.itih, 166, .‘68 

Heracles, 195 ^ 

— Laing or overhead, 185, 191 

lock-stitch, j 62, 165, 

— Macdonald’s, 191 

— j movement of feed dog in, 170 

.» » — movement of feed dc'g in 

Yankee, 178 

movements of loop^rs in Her- 
acles, 197 

movement of h^jrer in Yankee, 

177 

needle in Laing, 190 

— ^ needle movement in lock- 

stitch, 167 

0|>eration of sewing in Ining, 

• 190 • , 

overhead, 165 

shuttle and shuttle movement 

m, 168 

speed of, 1 76 

split nuts for carriage iif over- 
head, 194 ^ 


Sowing machmes, ukc-up*appajaius in 
Yankee, 179, I Ho 

icnsionmg thread in. 167 

- tcnsioiuifllm ad 111 Long 189, 

192 

tiiiKs of movements in, i(^, 
171 

liiiHs of movements in Her- 

* adcs, 197 

— times of mo\ ements in Yankee. 

>83 

luo loopers in lleriulcs, 

» • '97 . 

two sewing tjiiciuls in \'ankec, 

179 * . 

I'nion or Yankte. 165, 17^’, 
17], 184 

numbers on cloth, 314, 315* itf*) 

318 * 

thread, make ui> ol, 202 

— - supports (or, 202 

ty|)es of stiti hing or, 175 

Souring, 254, 257 

Specific gravity, 254,, 256, 257, 258 
Spirals for cropping machines, 4, 5, 6, 7, 
9, lot 12, 13, 14, 15 

sharpening ol, 7 

'speed ol, 16 

Spit for calendcroy, etc.,, 79, 90^ 91, 94, 

* 290 ♦ 

Sprerdiiig cloth in kiers, 2^6 
Sjinng l>eetling machine, 291, 300 
'Stain^, 67, 252, 205, 266, 287, 3 ®*^’ 
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At,amping, 105, 106 

Starching, 229, 232, 235, 236, 238, 24O, 
241, 253, 271 » 

andlt'iying range, 232 

, * mangle* 236, 260, 263, 264, ^65, 

, 266, 372, 276 

subst-vnees used fur, 240, 263 * 

Steam pressure ’for calender, ih 

in drying, 237 

Steeping^ in speat lye, 251 
StenVering, 271, 286 
— j— machines, 271, .<'72, 273, 274, 2/6, 
278, 280, 282, 287, 899 

alteration of );ails for width. 

in, 280, 284 

clips for, 271, 272, 273, 274, 

* 275,276,278,280,281,282, 

k 283, 284,^286, 288 

a drive for, 273, 284 

~ — Sliced of cloth in, 278 

Stiffening, 229 
St^ne mangle, 39, 40, 41 

beanin^ machine for, 41 

pressure in, 44 ^ 
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I HE FINISHING OF JUTE AND LINEN FABRICS 


Stone stripping inaihine for, 

46 

Stocks, 259 

Stretching, 264, 270, 271, 272, 276, 
282, 287, 288 

Sfrip|)ing, 46, 74, 86, 294, 298, 299, 301, 
302, 303 

r 

« 

Tarring twine, 203 

Tensioning of clotli, 4, 9, 12, 13, 16, 24, 
32. 33 / 34 . 37 , 41, 54 . 67, 78, 

79 . yi. 92, iob„ 109, 151, 237, 272, 
282, 288, 290, 298, 303 

Tentering. ,SV<'Stenteringan<l Slentenng 
machines .• 

Third boil, ^55 

Thud chemick, 257 

Thread for sewing, 172, 175, 176, 185, 
186, 195, 197, 202, 203 

Transference of design to cloth, 314 

Tucks, 312 

'I'waddell, 254, 257, 258 

'I'wine 'rairing, 203 


V 

Vertical drving machine, 236 

kiers, 255 

V^oiniting, 253 

W 

Washing, 253, 254, 255, 257, 258 

~ machine, 253, 254, 255, 257, 258, 
260 

Wash mill, 248, 259 

wTieebs^ 259 

Water njangle, 260 
Wat(B proofing, 243 

substances used fur, 243, 244 
—— types of, 246 
Weft straightener, 286 
Whipping, 309 

Winch reels, 252, 256, 258, 262, 281 
Winding-on. See l^eaming 


Y 

Yankee machine.* .S(e Sewing machines 


U 

Union mac^fne. Sfe Sewing machines I' Zig-zag slilcb, 201 


Z 
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D. J. MACDONAQ) 


C. E., M.l. Mech. E. 


Engineer and Machine Maker 

« 

15 CONSTABLE STREET, DUNDEE 


Mill, Factory f 

and Engitieers* 

*' Furnisher and 
Exporter 

Plans, Specifications, 
and Estimates p/epared 

Engine^ and Machines 
Inspected, Tested, rfnd 
Reported Upon* 

Special Machines . * 
designed for, Inventors 
and othert' 



MacDonalJ 6? C^hilton’s 
• Patent Hinh Speed EnRine 


MacDonald Cham Stitch 
SewiiiR Machitv* 

“Unihn " Special System * ^ 



Machinery and Goods * 
Inspected by Experts 
« before being despatched 


j Sole, Agents 

fot Scotland and British India Cor* 

“Walrus” Fibre Cans, 


British N^anufacture 
to 3000 Stitche's r min. 


etc. 



K J. MACDONALD 

C.Km M.I.Moch.E* 

Engineer and Machine Maker 

South St» Roque’s Works, DUNDEE 

7«/eg^om< . " Du^dtm” 

0 

SOI.K MAKKR OF 
J'.inmoful tr> Kulil's 
* Patfjit 
Multi-Colour* Printer 
M M Piiteiit MoJel 7. 
Overlie, uJ 

i SevviiiK Machine 

Hill''i Patent Yarn Tester 
M*ael)on:»l»l 

I ♦ Patent ( -onsemtive 
I Uag Numbermn Maclnne 
j NtacDonaKt t** ('-hilton 
Kinmond ir? Kuld’s Patent Sack PrintinR^Machine i Patrtit » 

-• - f * 'HikK Speed ^I nnine 

NfAKIUl OF • 

• • 

Sack Cutting, Hemming, Sewing 5nd Printing Machines; 
Tarring, Dyeing. , Bleaching,* , Pitching and Prooffing 
Machines: Rubber Nfills, Vulcanising Presses; Spreading 
Machines: Engimts; Air Pumps, ^Shafting, etc. 

•ELECTRIC POWER AND LIGHT II^STALLATIONS ; * 
• Generators, Motors, Cranes, Pu*flps,^and 

Electrical Fittings and Accessories of all kinds. 

Engineers’ Tools 
• and^all classes of Machinery 




5pare Farts and Accessorid^ 
supplied 


MacDonald Overhead Hand-Stitch 
Sac* S*winK Machine 




iii. 

^ ! 

« 

Telegraphic Addreie ; “ FOUNDERS.” DUNDEE. ‘ Telephone: No. 652. 

ROBERTSON & ORCHAR, 

Wallace Foundry ' :: DUNDEE 

Engineers^ Millwright^, 

Machine Makers^ arid' founders 

Makers of Propping, Weaviug, and Finishing Machinery, for all 
* Classes of Linen, Hemp, Tow, and Jute Fabrics 

Patentees and Makers of the following Maehtnes : 

Patent Hydraulic and Lever 
Pressure Roller Mangles of 
all widths. 

^ , Improved Calenders of three, 

Warp, Weft, and Ball Win4|er8. • four, and five Rollers with** 

Yard Dr...ing M.chm.,, with - ’ 

two to eight Cylinders. * Cloth Measuring Machines. 

Power Looms of all hinds. * *. Cloth Starching Machines. 

Double and SingIS ClolK Damp- ^lotb CrUping Machine.. 

ing Machines. « . . Candroys. 

. Hydra^li^ Packing Presses and Pumps. 


EVpiY DESCRIPTION OF MILLWRIGHT AND GENERAL 
ENGINEERING W6RK CAREFULLY EXECUTED. 

V 

SPECIALITY:- 

•. * 

Patent 'OVERHEA^^ .'hAND^STITOH 
S> CK SEWING MACHINE :: 


Jute Snippers. 
Yarn Squeezers. 
Yarn Softeners. 



IV, 


Modern Machinery 

FOR 


Bleaching,. Printing 
Dyeing & Finishing 


, SPECIAJ,1TIFS ^ , 

Gas SmKeing Machines • Mather Kiers 

Plate Siiideinn Machines • Ca^nipnund Blueinn R.inKe>» • 

High-Speed Stcntenng Machines • High-Speed Beetling Machines 
Spray Damping Machines Calenders for all pui^oses 



•V 




Park Works 
MANCHESTER 


QiKHN AnNK'S L’llAMllliKS 

LONDON 


• • 



V. 


Chas. Parker, Sons & Co. 

VICTORIA FOUNDRY 

DUNDEE 

ENGINEERS, .MACHINE MAKERS. AND 
IRONFOUNDERS 

Gold Me^al of Honour, Pans, 1855. Council Medal, London. 1851 

Bronze Medal. London. lHf)2 Silver Medal, Paris, 1865. 


M \KKRs OF All Kinds of 

Preparing, Weaving and Finishing. Machinery 

{ From LaU$t and Mott Improved Models) 

* For JUTE, ^ FLAX, jyi** HEMP TEXTILES 

» • 

Warp, Roll and Weft (Cop) Winding Machines, with 
all Latest Improvements. 

Special Pow^r Looms for Hessians, Sackings, Tar- 
paulings, &c.' ' 

.Special Power Looijis for Jute Carpetings, Mattings, &c. 

* • 

Special Power'Looms, with 2, 3: and 4 Shuttles.* ** 

Special Power'Looms for all kinds of Sailcloth, to the 
Heaviest Nos. f 

t * 

Improved Dressing and Cropping Machines, Calenders, 
Sackcutters, Hydraulic Pumps arid Presses, &c. 

Jute Opefiers and Jute So/J^eners, ^c., &ct • 
PLANS, c SPECIFICATIONS AND ESTIMATES FURNISHED 



VI* 


J. & T. BOYD 

LIMITED 

Shettleston * Iron Work’s. 
GLASGOW ■ 


Makers of Mafhjjn^ry for • 

PREPARING*. • 

• • 

’SPINNING.^ • 

^ . .TWISTING . •' 

■ -WINDING 


Telegrams B 


iSyd.. glasgo 


ASGOW’ 

'i 




vii. 

WlillAM CARTER & SON 

28 WARING STREET 

BELFAST 

IRELAND 

^ - ‘ • 

High-Claas 

Second-Hand Machinery 

FOR 

Flax and Hemp Spinning 

• • 

Thread Making, etc- 
■Rope and Twjne Making 

Linen ^^eaving 

• • 

* Dyeing artd Finishing 
. Laundries, etc. . * .• 
• • 

.... ENGINES, BOILERS, AND . . . 
GENIAL ENGINEERING MATERIAL 


TeUgramM : 

PULLEYS” BELFAST 


*Phone : 

3099 BELFAST 



Cropping & Shearing 
Machines 

for .all . Textile Fabrics 



•• Maile up to i6 f^et wide, ’ 

j ^ 

large stock of 'BLADES ALWAYS IN HAND 
•- .. • . ♦. 

MACHINE. SETTING AND REPAIRING 
Promptly Executed by Specially Qualified Workmen 

A. F. CRAIG ¥;C0. LTD. 

Engineers :: ■> PAJ3J-EY 



IX. 


Stephen Cotton & Co. Ltd. 

BROOKFIELD FOUNDRY 

BELFAST 

• • $ 

Telegram.; “COTTON. BELFAST.', 

Flax & Hemp Textile Machine Makers 

Specialities: 

» 

Patent * AutoiT\atic §crewing Hackling Machines 

« , 

of the Brush and Dpffet and. Stripper Rod Type 

^ ♦ 

Hand and Power Reels • 

# ^ 

,<tlth Straight and Cross Winding 
Hemp Softeners 
Spinning Frames • 

Flax and Hefrip Cutter§ 

Bundling Presses 

Spindlee Flyers Fallers Gills 



X. 


Pneumatic €loth Guiders and Feeders 

*KAY FOXWELLS PATENT 



FOR GUIDII^G ^ANh FI*EI)TNG ,• 

ALL KINpS OF pLOT.H TO ANY MAC'HINE 
Accurately and Evenly without Hand Labour 



. DesAibed un Panes ^76 - 2S2 , 

J • « \ 

SOLE MAKER% * \ 

DANIEL FOXWELL fir SON 

Cumberland jStreeT, MA>NCflESTER 
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— 1 u 

Geo. Hattersley © Sons 

— - LIMJTED 

Established 1789 ‘KEIGHLEY 


Makers of the FIRST POWER LOOM 
for.J;he Worsted Industry 1834 

Oi'iginal Inventors and Makers of 

The Dobby or He^ld’ Machine,- 1867 

, I 

LOOMS 

from New Models throughout for: 
JUTE 
^ ’ TINEN 

SAILCLOTH . ' 

FIRE-'HOSE 
WEBEfING 
, \ ‘ BELTING 

ALSO . 

UNIVERSAL WINDING MACHINERY 



MILL, FACTORY 
'& ENGINEERING SUPPLIES 

I 

Enquiries & Orders invited for 

* • • • 

Spinning Frame Requirements 
Loom Fittings 
Steam Valves and Pipes-- 
All Classes of Tools . 

.Etc.,.FTc. 

• • 

LARGE STOCKS KEPT 

• # 

. _ - t 

WHITE;-; MliNE & CO. 

Office and Warehouse : * 

■72,"74i & 76 -RELL ST.,, DUNDEE 

Tele^rant^ : "Took, T)un(Jee' :: :: TelepJwne 2059 

t/I. ‘B. C. Code, 5th Edition • 

i • ' 

Our Motto: Service 


XIV. 


T«Ug»pkic Addr«w: ’’ENGINEERS. DUNDEE" “A.B.C." Code U*«d' 

Urquhart) Lindsay & Co.^ Ltd/ 

BLACKNESS FOUNDRY 

• obuNDEE 

Engineers, Millwrights and Ir'ionfouRders 

MACHINE-MOULDED AND MACHINE-CUT WHEELS 
OF ALL DESCRIPTIONS ’ 

. J * 

I 

. JUTE OPENERS .AND SOFTENERS' 

• • • ** 

■ . I 

• • * . 

WARP WINDING, COP WJNDING, DRESSING AND 

BE/tMiNG Machines . 

• ;» 

c, 

POWER LOOMS 

AND ALL WEAVING M>\CHINERY 

» 

■' ■ ' > 

PATENT CROPPING MACHINES 

' — 1 ■ Im ■ 

CLOTH FINISHING MACHINERY, and all. 
Descriptions of General Engineering; Work 
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®‘’' ®EStil£ 

The Tciidinj^ Journal nj the Textile I ndustries 

MONTHLY-ONE SHILUNG 

Contains more brigina'l contributions by the 

« ^ 

leading experts than any other 
f ^ Textile Journal 

77/c J(ic/ that many of the leading Text 
Books foe the Textile Industry first 
appeared in the pages ofT\u^ Ticx*riLE 
MANUFAcTiJKKrv is an indieation of 

, the high - strtnderd hf its contents, 

0 • ‘ 

\ — « 

, ? 

ORIGINAJ. DESIGNS 

SAMPLES OF Woven FABRICS 

LATEST MA'GHINERY 6 INVENTION^ 

Subscription : 12\- per annufu, post Jree 
«f> it; . . 

Specimen •Vopy on application 

r 

yCBLISHED HY 

EMMOTT 6) CO. lETDv 
65 King St., MANCHESTER 

■ LONDON ; 20 BEDFORD ST., W.C. 






